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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
and 


The Honourable Senators: 


Asselin Hastings 
Belisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguere Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Wednesday, December 3, 1975. 
(9) 


Pursuant to adjournment and notice, the Special Com- 
mittee of the Senate on Science Policy met this day at 10:00 
a.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Belisle, Bonnell, Bour- 
get, Cameron, Carter, Godfrey, Grosart, Lamontagne, 
Lang, Rowe and Yuzyk. (11) 


In attendance: Messrs. Philip J. Pocock, Director of 
Research and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee proceeded to the consideration of its 
Order of Reference dated July 24, 1975 relating to the study 
of Canadian Government and other expenditures on scien- 
tific activities and matters related thereto. 


The Chairman made an introductory statement. During 
his statement, the Chairman mentioned that a series of six 
letters and a questionnaire on future studies were sent toa 
number of senior officials of certain Government Depart- 
ments, Heads of Crown Agencies and private organizations 
who have submitted briefs to the Committee during its 
first series of hearings in 1969. The Committee AGREED to 
print these letters and the related questionnaire as appen- 
dices to this day’s Minutes of Proceedings and Evidence. 
They are printed as Appendices “1” to “7”, respectively. 


The following witnesses were heard: 


The Honourable C. M. Drury, 
Minister of State for Science and Technology; 


Dr. M. J. LeClair, 
Secretary to the Ministry of State for Science and 
Technology. 


Mr. Drury made an opening statement. The witnesses 
then answered questions put to them by Members of the 
Committee. 


(The brief presented to the Committee by the Minister of 
State for Science and Technology is printed as Appendix “8” 
to this day’s Minutes of Proceedings and Evidence.) 


At 12:45 p.m. the Committee reverted to an in camera 
meeting. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 


The Special Senate Committee on Science Policy 


Evidence 


Ottawa, Wednesday, December 3, 1975 


The Special Committee of the Senate on Science Policy 
met this day at 10 a.m. to consider Canadian Government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: I would like to begin, so that we have 
the proper background for this new series of hearings, by 
making a short statement. 


In an article published in September, 1975 in Chemistry 
in Canada entitled “The Politicians, are they really listen- 
ing now?”, Mr. Andrew Wilson, a science advisor to the 
Science Council, was complaining that: 


Since the publication of the Senate committee’s third 
volume two years ago the parliamentary science policy 
scéne in Ottawa at least has been remarkably quiet. 


Perhaps Mr. Wilson himself was not listening, because on 
July 10, 1975 our committee presented a report to the 
Senate in which it was seeking new terms of reference. 
This report was approved by the Senate on July 24, 1975. 
The new mandate authorizes the committee to consider 
and report on Canadian Government and other expendi- 
tures on scientific activities and matters related thereto. 


In spite of the wide scope of this mandate, the committee 
has already indicated that it is intended to concentrate on 
three specific areas mentioned in its July 10 report: 


First, we should make a survey of futures research 
programs being carried out within government depart- 
ments and agencies and see how the Institute will 
develop its new area of activities... 


Secondly, the committee should make a systematic 
review of the implementation of the recommendations 
contained in its report on science policy. In 1972 and 
1973 we made about 73 formal recommendations and 
many more other suggestions. We know that many of 
these proposals have been accepted by the government 
but it is impossible to see how they have been imple- 
mented without meeting those who have that 
responsibility ... 


Thirdly, the committee should hold hearings on the 
Canadian science budget. In Volume 3 of our report, 
we recommended that the government present in an 
annual document its estimates of expenditures for 
scientific activities and that a committee of the Senate 
be authorized to make an overall review of those esti- 
mates. On February 28, 1974, the Honourable Jeanne 
Sauvé, who was then Minister of State for Science and 
Technology, announced that her ministry “will be 
responsible for the development of a science policy 
framework against which individual policies can be 
viewed” and that a science budget display “will be 
used for the evaluation of departmental and agency 


budgetary proposals for scientific activity”. The Minis- 
ter added that “MOSST will evaluate these proposals 
prior to final consideration and approval by Treasury 
Board and publish annually a report analyzing federal 
expenditures on science and technology.” The commit- 
tee feels that it should scrutinize this report and con- 
sider how the new system of evaluation works. 


Six eventful years have passed since the Special Com- 
mittee of the Senate on Science Policy completed its public 
hearings. These hearings were limited by several factors. 
Canadians were not aware of the importance of science 
policy, and they did not fully perceive the specific issues 
involved. The data regarding expenditures on scientific 
activities were very scarce, and those then existing were 
very much out of date. In general, the members of the 
committee and the community of Canadians directly con- 
cerned with science and technology were coming to a 
major public discussion of the subject for the first time. 


In the intervening years, not only have we all learned 
much more about science policy and the nature of its 
issues, but many related developments have taken place. 
The past six years have seen profound changes, not only in 
Canada but in most parts of the globe. Many of the changes 
of the past few years place a new and heavy burden on 
science policy making. New needs require changing priori- 
ties and new programs. Parliamentarians and government 
officials have new and challenging responsibilities. Prob- 
ably the most visible and threatening changes involve 
future energy resources. The growing worldwide attempt 
to cope with this must take account of the increasing 
concern over environmental degredation and the depletion 
of non-renewable resources. 


Other science policy issues arise from the many other 
changes or shifts of public perception. To name only a few: 
food needs and nutrition; climate changes and weather 
modifications; alternative technologies versus established 
technologies; the safety of nuclear power plants; resources 
within and under the oceans; genetic modifications; human 
and environmental protection. With these problem areas 
are associated opportunities and threats. Hence, conflict is 
unavoidable and consensus making is required for any 
action to be taken in response to the new and changing 
matrix of problems. Lack of concerted action in the face of 
problems does not avoid future changes. It simply results 
in our future being shaped by force and accident rather 
than reflection and choice. We need a policy for accident, 
not a policy by accident. 


Realizing new policy responsibilities is not equivalent to 
changing policies and formulating new objectives and pro- 
grams. The gap between the perception of new policy 
needs and the development of, say, satisfactory technology 
delivery systems is worrying and frustrating public 
spokesmen, parliamentarians and government officials the 
world over. Canadians are not alone in having to face the 
problems of bridging this gap. Members of the committee 
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are among those who are concerned about the gap between 
the perception of a new need, opportunity or threat and the 
development of a response which effectively utilizes the 
output of our knowledge-producing institutions. Science 
policy, among other things, should be designed and imple- 
mented to reduce this gap. 


During the past six years there has been a growing 
appreciation of the need for institutions and individuals to 
become sensitive to change, to develop abilities and strate- 
gies to cope with change and environmental turbulence. 
The creation within the Canadian government of the Min- 
istry of State for Science and Technology was certainly 
one of the main results of this growing appreciation. 


In order to prepare for this new series of hearings, on 
September 17 I wrote, as chairman of the committee, to Dr. 
Maurice LeClair, Secretary of the Ministry of State for 
Science and Technology, and to Mr. Shepherd, Executive 
Director of the Science Council of Canada, asking their 
respective organizations to prepare briefs in the light of 
the committee’s specific interest in science policy. On Sep- 
tember 23 I sent a similar letter to all deputy ministers of 
government departments and heads of crown agencies. I 
also communicated, on October 14, with all private organi- 
zations which had submitted briefs to the committee 
during its first series of hearings in 1969. 


With respect to the more particular area of futures stud- 
ies, on October 17 I sent to all government departments 
and agencies another letter, accompanied by a question- 
naire. I also communicated, on October 24, with a few 
private organizations which, to our knowledge, have devel- 
oped a special interest in futures research. 


Thus, six different letters and a questionnaire on futures 
studies were sent out. I believe it will be useful to have 
these documents printed as an appendix to today’s pro- 
ceedings so that they will be part of the public record. I 
hope the committee will approve this. 


Hon. Senators: Agreed. 
See Appendices 1 to 7, (pp. 21 to 41). 


The Chairman: The members of the committee agreed at 
the previous meeting that this new series of public hear- 
ings should be inaugurated by the Ministry of State for 
Science and Technology. This was only natural, since the 
Ministry has a major responsibility as a central agency 
within the Canadian government for the formulation of 
broad science policies and a review and assessment of all 
proposed science expenditures. 


Mr. Drury, the members of the committee are pleased 
that you are able to appear before them this morning in 
your capacity as Minister of State for Science and 
Technology. 


It has been the practice of this committee to print the 
briefs submitted to us as an appendix to our proceedings 
instead of having them read here. It has also been our 
practice to invite our guests to make a short opening 
statement, if they so wish. Therefore, Mr. Minister, if you 
have anything to add to your brief we will listen to you 
with great interest. 


The Honourable C. M. Drury, Minister of State for 
Science and Technology: Mr. Chairman, senators, I have 
been most impressed by the record of performance of your 
committee. I would recall to you that it is some seven years 
since I last appeared before this committee. I did so then in 
my capacity as Minister of Industry. The subject we dis- 


cussed at that time was the government’s intention to 
develop a eommunications satellite system. I think you 
will agree that that particular program has been a marked 
success, but it does indicate how long it is from the genesis 
of plans or ideas to the actual accomplishment of them and 
the possibilities of making, in a sense, an after-the-fact 
study of whether a plan has been successful or not. 


When I appeared at that time you were just beginning 
your hearings and had before you many months of hard 
work. No one can doubt the thoroughness with which you 
approached your task. I think it is fair to say that no other 
investigation of science policy anywhere in the world has 
equalled that carried out by your committee. Your report 
has constituted a significant background to all discussions 
of science policy matters, and its influence will continue to 
be felt not only in Canada but, I suspect, also 
internationally. 


You are now addressing yourselves to a review of the 
situation that has evolved in the years following the publi- 
cation of your report, and you are quite reasonably con- 
cerned to establish the extent to which your recommenda- 
tions have been acted upon. 


Your choice of the Ministry of State for Science and 
Technology as your first witness was hardly unexpected. 
Your report dealt extensively with the role of the ministry, 
and the history of Canadian science policy over the past 
four years is inextricably bound up with the birth pains 
and growth of MOSST. 


Many of your recommendations were addressed to the 
government as a whole rather than to the science ministry, 
and although the ministry has contributed its advice, the 
decisions by the government on action to be taken natural- 
ly took into account inputs from other sources as well. 


It is my view, therefore, that the brief to your committee 
should be submitted by me as a member of the government 
and that I should meet personally with your committee. In 
calling on my ministry to provide a brief you have asked 
us to comment on a wide variety of issues. We have 
attempted in our written brief to handle your questions in 
two ways: those questions that relate to MOSST, its histo- 
ry, structure, procedures and programs, have been dealt 
with from the ministry’s point of view; while those issues 
that are broader in nature I have commented on from a 
general government point of view. 


We have in our brief tried to place the policies, decisions 
and events of the past four years in perspective and to 
identify wherever possible the influence that your commit- 
tee’s report has had. There are certain matters, such as the 
relationship between MOSST and the Treasury Board, that 
I know to be of specific concern to you, but I do not feel 
that I should try at this stage to pick out specific issues or 
attempt to summarize orally the material that is in our 
brief. I propose, if it is acceptable to you, to let the docu- 
ment speak for itself and to respond to questions on those 
particular matters that you or the members of your com- 
mittee may wish to raise. 


The Chairman: Thank you, Mr. Minister. At a previous 
meeting of the committee I asked members to indicate to 
me whether they wanted to put questions to the minister. 
The first three members of the committee to approach me 
were Senators Grosart, Carter and Lang. I will therefore 
recognize them in that order, to start with. I also propose 
that we should follow the procedure we used when we held 
our first series of hearings, at which time we allowed a 
member of the committee to put at least his main questions 
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without interruption. I am sure that all of the other mem- 
bers of the committee will have ample opportunity to ask 
their questions later. I believe this procedure is much more 
useful in the sense that it allows for more continuity of 
debate and discussion than if a member is interrupted in 
the process of his questioning. Is that agreeable to you? 


Hon. Senators: Agreed. 


The Chairman: Senator Grosart, will you begin the 
questioning? 


Senator Grosart: Thank you, Mr. Chairman. 


Mr. Minister, May I add my words of welcome to those of 
the chairman? I am always glad to see you in this or other 
committees. I also wish to thank you, firstly, for the nice 
things you said in your presentation about the committee’s 
work and also in your remarks this morning; and, secondly, 
for the interesting rundown you have given us of some of 
the areas in which the government has implemented 
recommendations of the committee. I also appreciated your 
explanations of those areas in which, for various reasons, 
recommendations of the committee have not been imple- 
mented. We did not expect that all our recommendations 
would be implemented, but I am sure we are all thankful 
for the degree to which they have been. 


Finally, I wish to thank you, Mr. Minister, for your 
preview of the intentions of MOSSt in its future activities, 
which brings me to my first question, relating to an article 
which appeared in the Ottawa Citizen on Monday. The 
article said that the federal cabinet is facing proposals for 
massive cuts, et cetera. The article says “truly Draconian 
ones,” quoting somebody, and one of the matters that it 
says is being discussed by the committee is the phasing-out 
of the Ministry of State for Science and Technology over 12 
months and.a freeze on all research spending and many 
other grant programs. My first question is, therefore, are 
we working with the still-breathing corpse or a dead one? 


Hon. Mr. Drury: Neither. 
The Chairman: Can you explain that? 


Hon. Mr. Drury: The term “corpse” is a corruption of a 
French word and is rather inappropriate. 


Senator Godfrey: Particularly with regard to one that 
breathes! 


Hon. Mr. Drury: MOSST has recently gone through a 
period of re-organization and restructuring, looking to a 
productive existence now and in the future. The story that 
appeared in the Citizen I can only classify as a complete 
canard—a duck. 


Senator Grosart: I am very glad to hear that. Now we 
know that our hearings can continue. We had some doubts 
about it when we read that article. 


The first question I would ask you, Mr. Minister, is with 
regard to what has been called by somebody, ‘the silly 
semantics” of the arguments about the role of a co-ordinat- 
ing or concerting body in science policy. “Silly semantics,” 
as it has been called, involves the argument as to whether 
it is “science policy” or “a policy for science”. Your deputy 
has used this argument to explain certain shortfalls in the 
current role of MOSST, and I think you have allowed 
yourself to fall into the same trap on one or two occasions. 


The reason I ask this question is that there is some 
indication of a deterioration of the role and activities of 


MOSST over a period of time. I seem to have reached the 
conclusion that this may be due to the strawman that has 
been set up. Is it “science policy” or is it “a policy for 
science”? I will not quote the occasions on which this 
argument has been developed. I only say this: Is there any 
sense in it at all? We do not talk about whether we have a 
“trade policy” or a “policy for trade,” or an “immigration 
policy” or a “policy for immigration,” or “a monetary 
policy” or a “policy for money.” What is the sense of trying 
to make this distinction as an argument in favour of 
MOSST, not doing the full job that we recommended it 
should do? 


Hon. Mr. Drury: When one talks about “silly semantics”, 
I think, really, it is in an endeavour to get a clearer 
understanding of how to answer the question, “What is our 
science policy?”, and to indicate that the answer is not a 
simple one, any more than it would be if the question were, 
“What is our trade policy?” We no longer ask the question, 
“What is our trade policy?”. We got over that difficulty a 
long time ago, and now talk about specifics. Perhaps we 
have not yet succeeded in getting over what you call the 
“silly semantics” hurdle, nor in recognizing that a one-line 
phrase will not suffice to describe a science policy. 


Philosophically, I hold the view that science and tech- 
nology, whether in the natural field or the humanities, are 
good and worthwhile to the extent that they can serve to 
resolve some of the problems the larger, so-called social 
problems, or national problems—that we face, rather than 
to the extent that science should exist for and in itself. 
There is in my mind a great deal of doubt about this. We 
have seen the decline of religion in the world, not because 
religion as such is any less virtuous than it used to be, but 
perhaps rather because it has been less useful in recent 
times in providing solutions for the growing problems that 
face us than it used to be. As a consequence, it has been in 
decline. One really should look at science and technology 
in the same way, and the measure of support for and faith 
in them should have a direct relationship to their useful- 
ness in solving problems rather than to science and tech- 
nology for their own sake. 


If one looks at the subject this way, then the whole 
approach to so-called science policy becomes one of, 
“Where and how can science and technology be helpful?” 
If they can, they should be supported. If they cannot, they 
should not be. Therefore, while a view of science and 
technology as being capable of solving problems, in my 
view, will get you a rational, viable state of science and 
technology, supporting them merely for their own sake, 
because this is merely an act of faith, is liable to fail. 


My own understanding of the history of science and 
technology if I can use this term, in the years immediately 
following the war, has been one of blind faith in and 
reliance on science and technology as being likely to pro- 
vide the answers to all our problems. It takes time to 
discover such answers, and we have not gone as fast in 
resolving our problems as perhaps people hoped for. Conse- 
quently, there has arisen a disenchantment with science 
and technology as being the universal answer to every- 
thing. Here, the test of usefulness of their contribution to 
the solution of social problems has been applied, and we 
have not, in the scientific field, been able to provide satis- 
factory answers. 


I would suggest that our task is to re-establish the place 
and usefulness of science and technology. We should 
address ourselves, really, to a hard calculation of likely 
useful results rather than merely saying, “You must give, 
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you must contribute, you must make available, resources 
for science because it is a good thing, because it is 
important.” 


Senator Grosart: Surely, all that would apply to energy 
policy, or immigration policy, or agricultural policy? We 
have set up separate departments to deal with all of those 
things, but they are all-pervasive, just as science is, and 
everything you have said about science applies to energy, 
or to immigration, or to manpower or anything else. I do 
not understand why MOSST appears to be putting so much 
reliance on what appears to me to be a pulling back from 
the essential role of co-ordinating and to some extent, 
concentrating: science policy. What I find difficult to 
understand in the presentation you have made, or that the 
department has made, is that over and over again you say 
that you are doing exactly this. You say, “We are assessing 
and reviewing... We are getting a visible science budget.” 
This is in your report. Somewhere else—perhaps in the 
speeches—you say, “We must not have a visible science 
budget prior to the time that it goes to Treasury Board.” 
Yet, throughout this presentation you say, “We are doing 
this.” I do not understand why MOSST is trying to pull 
away from this. Perhaps you will be able to tell us in this 
committee meeting today why MOSST is deprecating its 
own role so continuously. You have done quite a bit of it 
yourself. 


Hon. Mr. Drury: Yes. One has to be rather more specific 
about the charge, if I can call it that, of deprecating one’s 
own role. I suggest that anything I have said, or that the 
brief says, is not deprecating our role, but trying to give 
effect to the notion that science and technology are, as you 
put it, all-pervasive and the opportunities for their useful 
employment exist every where and in every face to four 
life, but in relation to the solution of non-scientific or 
non-technical problems. When one talks about co-ordinat- 
ing and a science budget, if this conveys a notion that quite 
independently MOSST should be running a series of scien- 
tific or technological exercises unrelated to the specific 
needs of individual government departments or agencies, 
then we would have departments or agencies operating for 
the betterment of science, whatever that is. 


Senator Grosart: But, surely, that does not follow? 


Hon. Mr. Drury: Our view is that if one takes a particu- 
lar department, let us say Agriculture, you find there they 
have a series of problems. Some of these problems can be 
resolved by the application of existing scientific knowl- 
edge, and some may be resolved by the application of 
future or hoped-for or anticipated scientific knowledge. 
Others really cannot benefit from the application of either 
science or technology. The Department of Agriculture puts 
a priority on the resolution of these particular problems, 
and some are urgent and some are less urgent, some are 
important and some are less important; but the priority is 
not a scientific or technological one, it is basically a na- 
tional one in terms of our national goals. The role of 
MOSST should not be the determination of these priorities 
of the Department of Agriculture, but to see that to the 
maximum possible extent useful technological and scien- 
tific help is given in the resolution of these problems. 
Inevitably in any department there will be a tendency to 
look at one’s self in perhaps a fairly circumscribed field. It 
is to be hoped that from the outside MOSST can, with its 
wider knowledge of what is happening in other fields— 
that is to say, fields other than agriculture—provide assist- 
ance. It can also provide administrative assistance to the 


department or to the technological or scientific elements of 
the department, with a view to ensuring that administra- 
tive arrangements, based on experience elsewhere, are per- 
haps more effective and more efficient than otherwise they 
would be. 


Senator Grosart: Would you agree, Mr. Minister, that 
they should be an essential part of a policy for science, or 
to use a phrase you used in the presentation, a framework 
for science policy? Some place in the government’s deci- 
sion-making process deicisions have to be made to deal 
with the adequacy or inadequacy of the total spending on 
science as a percentage of the total federal budget, yet you 
seem to say that you do not like that, you do not like it 
considered as a percentage of the GNP. Would you agree 
that there should be somewhere in government a review 
and assessment, prior to the spending of money on science 
and technology, of the adequacy of the total, the distribu- 
tion by performance, the distribution of that money by 
various categories of science, for example, as between basic 
and development (something that for some reason or other 
is not broken down in any way in the Green Paper) the 
percentage of total government spending distributed as 
between R&D and what are called other related activities, 
between departments, between the natural sciences and 
the humanities and so on? Would you agree that some- 
where, before the money is spent, there should be a review 
and assessment and advice given to the government as to 
the total package of scientific and technological spend- 
ing—that is, the public money spent in this area? Should it 
be looked at before, or should it be looked at only after- 
wards, as we are doing now? 


Hon. Mr. Drury: We do endeavour to collect information 
as to the types, location and purpose of spending in the 
scientific field. But this analysis is made with a view to 
determining where the gaps are, where the successes are 
and where the failures are, rather than assuming that if in 
some way or other we can spend twice as much money on 
science, then we are going to be better off in some fashion, 
or that by spending half as much on science as a whole, we 
are going to be better off. If I may come back to the 
purpose that we would like to see science and technology 
serve, it is the solution of problems. If we have problems in 
an area where scientific and technological tools exist, or 
are in likely prospect, one would then expect scientific and 
technological expenditures to rise in seeking these solu- 
tions or in their application. If, as a country, we perceive 
that our problems are in areas where science and technolo- 
gy cannot be of much help in resolving a problem, then one 
would expect, as we address ourselves to those and try 
solutions, that scientific and technological effort and ex- 
penditures would decline as a proportion of the total. 


In Canada, if one looks at the federal budget over recent 
years there has been a very substantial increase in expen- 
ditures by the federal government under the heading 
known generally as transfer payments. For the resolution 
of a number of our social and economic problems, the 
conclusion has been reached that in a society where we 
believe the maximum freedom of choice to the individual 
should be our aim and rule, a number of these social 
problems, inequalities and injustices, can be cured by put- 
ting economic resources in the form of dollars in the hands 
of individuals and letting them make their choices. This 
means that federal expenditures on transfer payments, 
particularly to individuals, have risen proportionately very 
largely indeed. That is where the money resources are 
going. 
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Because this is not an area in which science and tech- 
nology can offer much help, or where a mobilization of 
scientific and technological resources will make for a 
better solution, the expenditure for science and technology 
as a proportion of the total would be expected to decline. 
This does not mean that we are of necessity following the 
wrong course, that as we increase expenditures on transfer 
payments we should automatically increase expenditures 
on science and technology. The two are unrelated. This is 
the difficulty about saying we should have some magic 
number as a proportion of our total expenditures under the 
heading of science and technology. 


The total expenditure in this field is the sum of a great 
many individual expenditures, each of which is justified in 
its own right. By way of example, if we take larger num- 
bers, under the heading of what might be called big science 
we have been going through a period of development of a 
technique for producing electrical energy by nuclear fis- 
sion, known as the CANDU system. This has now reached 
a stage at which large expenditures are being made in the 
production and installation of hardware, and actually oper- 
ating it, which means that in relation to nuclear fission the 
period when the proportion of the total expenditures 
devoted to research and development were dominant is 
now over, and consequently they are declining as a propor- 
tion of the total. One would expect that; it is logical. 


At the same time, we have entered into a new field, on 
quite a massive scale, of communication satellites, where 
fairly substantial expenditures are taking place on the 
research and development side. We have not yet got to the 
production costs. During this subsequent period one would 
expect the research and development proportion of the 
total to decline. This sequence indicates the problem of 
saying that a proportion of total expenditures must go to 
science and technology in every case. In a sense, we have 
to look at the sum of a whole lot of individual expendi- 
tures, which gives the total expenditure. 


I do agree that when we do the arithmetic—and we have 
got the means of doing this arithmetic now, thanks to 
computer systems—the experience of our own and other 
countries indicates that if of the total of national effort no 
expenditures on science and technology are being made, 
this is not the apparent formula for a successful industrial 
society, which we are, so that it is an indicator without, 
however, being a target. 


The Chairman: Since the minister does not have too 
much time available this morning, I wonder if the ques- 
tions could perhaps be a little more specific and the 
answers a little bit shorter. 


Senator Grosart: Let me take a specific and see how this 
philosophy is working out. Let us take this whole question 
of the funding of R&D or science activities in industry. I 
recall that many years ago the committee quoted you in 
our first report. In October, 1967 you said, referring to 
government policy, that our “first obligation” is to ensure 
that technological innovation activity in our industry is 
brought to a competitive level in the shortest possible time. 
That, of course, was said in 1919 in more or less the same 
language at the time of the Cronyn Committee. This is 
announced government policy, and it has been restated by 
yourself and others over and over again. 


The fact of the matter is, in spite of that policy being 
announced and being reiterated over and over again, the 
percentage of government funding in science activities in 
industry is declining. You ask us in your presentation to 


look at the publication “How Your Tax Dollar is Spent”. 
Perhaps I might comment that I find your reference to that 
extraordinary. In this document it is one chart and half a 
page. This is the overview we are to look at. We are told 
this is the evidence that there is this real assessment and 
analysis going on. That is the statement made. It also tells 
us that in 1970-71, two or three years after your statement, 
the percentage of federal budgetary expenditures on 
science in Canadian industry was 18.5; in 1971 it was 17.1 
per cent; in 1972 it was 16.5 per cent; in 1973 it was 16.7 per 
cent; in 1974 it was 15.6 per cent; and, projected in the main 
estimates this year, it is 15.7 per cent. In your presentation 
we have a great deal of talk that you have really carried 
out this policy because you have set up the make-on-buy 
policy—and I will ask a question about that in a minute. 


Can you explain why, when this has been stated over 
and over again as government policy, that the government 
has not in fact been able to break through whatever it is, 
this monolith of resistance, so that the actual funding in 
industry today is declining, and has been declining for 
years? How do you reconcile that with the approcah that 
you have just given us as the ad hoc type of approach that 
you think is better than on overall planned approach? 


Hon. Mr. Drury: I am sorry if I have conveyed the notion 
that the approach is ad hoc rather than planned. 


Senator Grosart: I think that is exactly what you said, 
because you said that we take each department and let it 
do its thing; that then we add up the figures afterward and 
publish them in “How Your Tax Dollar is Spent’. That 
seem to me to be ad hoc. I do not wnat to be unfair. I was 
not using ‘‘ad hoc” in a pejorative sense, but I was using it 
in a descriptive sense. 


Hon. Mr. Drury: Mr. Chairman, on the particular table, 
which I haven’t in front of me, are those percentages of 
federal budget or what? 


Senator Grosart: They are budgetary expenditures as a 
percentage. There is nothing new in this. You say this over 
and over again. We have statements over and over again 
here that it is declining. I can refer you to some others, if 
there is any doubt about that one. 


Hon. Mr. Drury: Well, without trying to make clear what 
figures we are talking about, it is a fact that, in the past 
some four years, Canadian industry has been spending a 
lower proportion of its own resources on research and 
development than it did at an earlier period shortly follow- 
ing the introduction of industrial incentives for this, about 
which I was talking the last time I appeared here as 
Minister of Industry. Theses did produce a growth in the 
proportions of total industrial resources devoted to 
research and development within Canadian industry. 
Since then it is quite clear that the attraction or the 
effectiveness of these incentives has declined, with the 
result that the proportion of total resources devoted by 
Canadian industry to research and development has gone 
down in relation to their total expenditures. 


As the government incentives become less attractive, 
government outlays in paying for these incentives decline. 
One would expect that. The demand has gone. We are 
currently not only aware of this, conscious of the fact that 
this is undesirable, certainly in the long run, but are 
reviewing in depth—and this is one of the jobs MOSST 
has—the whole gamut of assorted incentive programs 
designed to increase the proportion of total resources 
devoted by Canadian industry to research and develop- 
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ment. Part of them relate to purely technological consider- 
ations; part of them undoubtedly relate to the general 
corporate structure and its relationship, parent and sub- 
sidiary relationship, with foreign countries. What I can 
probably safely say is that the incentive programs we have 
had are losing this earlier effectiveness and we have to put 
some new thought into this. 


Senator Grosart: Is it still the intention to increase 
federal funding of science activities in industry as against 
the intramural percentage of around 67 per cent? 


Hon. Mr. Drury: It is our intention to get Canadian- 
based industry to increase its proportion of total resources 
going to research and development, and part of that will 
undoubtedly lead to the need for the federal government’s 
funding in whole or in part—well, in part—some of this 
increase. In some instances it will be the funding of a 
whole research operation or development operation; in 
other cases it will be a relatively small part. But until we 
can get Canadian industry to make use of, usefully make 
use of, additional resources, it would not be the intention 
of the government merely to spend for the sake of spend- 
ing, if I make myself clear. Increased spending should be a 
result, not a purpose. 


Senator Grosart: Is it not the government’s policy to 
increase the capacity of industry to absorb funding for 
R&D and other science activities? Or are you just going to 
wait until the industry does it? 


Hon. Mr. Drury: The answer is “yes”. Unless it can 
usefully absorb, there is no use spending the money. 


Senator Grosart: But, surely, that is what policy for 
science is all about: the responsibility of the government to 
see that industry does upgrade its innovative capacity? 
You yourself have drawn attention to the fact that our 
deficit on technological exports and imports has increased 
from $1.5 billion, back a few years ago, to something like $5 
billion or more today. Is it not government policy to do 
something about this? 


Hon. Mr. Drury: It is, and I think I just said that we are 
conscious of the fact that our innovative programs are not 
now producing the same relative results they have in the 
past. The purpose of the make-or-buy policy is just that. 


Senator Grosart: May I ask you how many dollars have 
been transferred from intramural government science 
funding through the Make-or-Buy policy into industry? 
Not the whole business. We have a figure of $19 miilion out 
of a total federal budget of something like $1.4 or $1.5 
billion. Nineteen million.! A large portion of that had not 
gone to industry at all, as I understand the statement of 
these transfers in Supply and Services announcements. 
Now, how much has actually been transferred through the 
make-or-buy policy into industry? 


The Chairman: As compared with the situation before 
the policy was formulated. 


Hon. Mr. Drury: It is a little hard to say how much has 
been transferred. The answer to this would require an 
analysis of each outside contract, and a determination of 
whether it was something new, or whether it actually had 
been transferred from a previous activity of some govern- 
ment or intramural operation, or an outside operation. I 
really cannot answer that. 


Let me say that with regard to mission-oriented research 
and development expenditures, in 1970-71 we were spend- 


ing $223 million, roughly, intramurally, and $10 million in 
industry. In 1975-76 the figures were $317 million intramu- 
rally, and $50 million-odd in industry. The intramural 
figure has gone from $223 million to $317 million, and the 
industry figure has gone from $10 million to $50 million. 


Senator Grosart: But the percentage is still 14 per cent, 
which is where it was in 1967. That is, the percentage of the 
total. 1am now quoting from page 7 of the green book. 


Hon. Mr. Drury: If you do the arithmetic on the figures 
that I have just given, expressed as percentages the per- 
centage in industry in 1970-71 was 4.5, and in 1975-76 it is 
Ponte 


Senator Grosart: What is this in? 


Hon. Mr. Drury: Mission-oriented research and develop- 
ment expenditures, intramurally, that is, within the gov- 
ernment, as against industry. 


Senator Grosart: But the total is still 14 per cent, after 
ten years. Here is the statement. It is as clear as can be. On 
page 7 you analyze it and you say exactly what it is. I have 
given you the figures. Your current in-house figures for 
1967, for universities and NPOs—that is, non-profit organi- 
zations—is 15 per cent, and for industry, 14 per cent. This 
is a statement in MOSST’s analysis. It is still 14 per cent, 
which is where it was in 1967, in spite of all of these 
statements, over and over again, that this is a priority, that 
this is government policy. I am suggesting to you that the 
government, having indicated that this is a priority policy, 
has not been able to break through departmental 
resistance. 


Hon. Mr. Drury: You are ascribing a motive here, and I 
would take exception to that; but I do acknowledge that in 
spite of the numbers I have given you, for 1970-71 and 
1975-76, as showing an improvement—quite a marked 
one—there was a decline between 1967 and 1971. The per- 
centages declined, but they are now rising. 


Senator Grosart: Not according to the figures in the 
reference you gave us in “How Your Tax Dollar is Spent”. 
This shows that the total percentage of government fund- 
ing of science activities in industry is still declining. 


Hon. Mr. Drury: You say it is still declining. The propor- 
tion of research and development expenditures by the 
federal government in relation to its total budget has been 
declining? 


Senator Grosart: In relation to its total science budget it 
is declining. That is the point Iam making. 


Hon. Mr. Drury: With this I beg to differ. Perhaps I can 
read to you the percentage of federal government expendi- 
tures in industry by year as proportions of the total mis- 
sion-oriented expenditures. 


Senator Grosart: I do not know why you make that 
distinction. It is not mission-oriented. It is only one part of 
the total government policy in respect to science. Let me 
read you this from page 29. 


Hon. Mr. Drury: I use the term ‘“‘mission-oriented’”’. You 
call it “silly semantics”. We do make quite large expendi- 
tures, however... 


Senator Grosart: I did not call it “silly semantics”. 


Hon. Mr. Drury: — in support of curiosity-oriented oper- 
ations, most of which go to universities. That has nothing 
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to do with this at all. If you wrap them all up in one global 
figure you are going to get confusion. 


Senator Grosart: I must say this is adding to the confu- 
sion, because here is a statement on page 29: “Support of 
the industrial sector has increased at an average annual 
rate of 6.2 per cent since 1973, slightly less than the growth 
of intramural expenditures (7.8 per cent) but greater than 
that of the university and non-profit sector.” 


You make this statement over and over again. When you 
make such a statement in such positive terms so many 
times, it is, I think, begging the question to come along and 
take one section of the expenditures and say, “It has not 
happened here.” Of course it has not happened everywhere, 
but we are talking about an overview and an assessment of 
the validity of total government funding of science and 
technology. That is what we are talking about. We know 
that in various sectors the figures are not going to be the 
same all the way through as they will be in the total 
figures; but we are talking about government policy with 
respect to spending public money. Is it planned, or do these 
things happen by accident? Was it planned that the per- 
centage of total funding in industry would decline, or is 
this a matter of accident? Are we still achieving govern- 
ment science policy by accident? 


With that I pass, Mr. Chairman. 


The Chairman: I think we should try to discuss the 
same figures. 


Hon. Mr. Drury: Yes. 


Senator Grosart: I am taking the figures you referred us 
to. Iam not making figures up. I have read them out of the 
green book, and I have read them out of the book about 
how taxes are spent, which is the source you referred us to 
in your presentation. I cannot go beyond that. 


Hon. Mr. Drury: In a sense, Mr. Chairman, this is becom- 
ing a dialogue of the deaf. 


The Chairman: I agree. 


Senator Grosart: That is what we have been complain- 
ing about ever since we started these hearings. 


Hon. Mr. Drury: You say that the federal government’s 
expenditures in industry have declined. 


Senator Grosart: From 1973. They were more or less 
uniform before that, but according to your source they 
were then 18 per cent. Now they are 14 per cent. 


Hon. Mr. Drury: Government expenditures in industry? 
Senator Grosart: Yes. 


Hon. Mr. Drury: This is something I can understand, but 
I think you are wrong. By “1970” you mean 1970-71. I will 
give you the precise numbers. 


The Chairman: You are speaking about mission-orient- 
ed figures now. You see, we are not discussing the same 
figures. 


Senator Grosart: They are not in this publication, nor is 
there a breakdown between basic figures and the ones in 
here. I am referring to the figures you have quoted, and 
nothing else. I am not quoting any other figures; I did not 
make them up. I got them out of the publications you 
referred to in your presentation to the Committee. 


Hon. Mr. Drury: The problem here is what you referred 
to as “silly semantics.” 


Senator Grosart: I said “silly semantics” in relation to 
this argument about “a policy for science” or “science 
policy.” I did not go beyond that. It is not silly semantics to 
break down and discuss them. I do not call that silly 
semantics. 


Hon. Mr. Drury: We have endeavoured in this book to 
classify rather extensively various kinds and definitions of 
scientific expenditure. There have been included both 
research and development, and a rather larger category 
known as science related expenditures. 


Senator Grosart: A smaller category. 


Hon. Mr. Drury: Smaller quantitatively, but broader 
than just research and development. 


Senator Grosart: Smaller in funding. It is 62.7 per cent 
in R&D and 37.3 per cent in Related Science Activities. 


Hon. Mr. Drury: When one is talking about the numbers 
you have been giving, you are including the science related 
expenditures. 


The Chairman: This document you are now reading 
from, we do not have it. I wonder if it would be possible for 
you to make a copy available to the committee. 


Senator Grosart: I am talking about all federal funding 
for science activities. That is your own phrase again. 


The Chairman: You do not make these distinctions in 
your green book, so Senator Grosart is discussing this on 
the basis of the figures we have, while you are discussing it 
on the basis of the figures that we do not have. If you could 
make this available to us, then I think it would be of some 
help. 


Senator Grosart: We will forget it for now. 


The Chairman: We will come back to it later, and I am 
sure you will have further questions to ask later on, Sena- 
tor Grosart. 


Senator Grosart: Mr. Chairman, we will resume the 
dialogue of the deaf at another time. 


Hon. Mr. Drury: I might just point out that if one looks 
at page 34 in the book that Senator Grosart has... 


Senator Grosart: That is R&D only. 


Hon. Mr. Drury: This is R&D only; but these are the 
numbers I was giving. 


The Chairman: 
mission-oriented. 


But you were speaking about 


Senator Grosart: That is right, an entirely different 
thing. 


The Chairman: Within R&D you were speaking about 
mission-oriented programs—not total. 


Senator Grosart: Let us leave it for now. Maybe MOSST 
can come up with some answers to that later. 


The Chairman: Could we have that document? 


Hon. Mr. Drury: You cannot have the whole thing, but 
you can have the table. It is rather a thick internal docu- 
ment relating to other subjects. 
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The Chairman: Well, we do not want to know all your 
secrets. 


Senator Carter: Mr. Chairman, I hope you will permit 
me to make a brief preamble to my question. It will be 
short. I have compiled my own definition of science policy 
because this is the framework in which I want to pose my 
questions. Like Senator Grosart, I found the semantics 
somewhat disconcerting because I found that there was 
some confusion or, at least, a lack of clear distinction in the 
minds of the officials, or possibly the minister—whoever 
worked on the brief—between science per se and science 
policy, and that accounts for these straw men that Senator 
Grosart referred to. That confusion is carried over into the 
ministry’s own definition on page 5, where it states that 
“the Cabinet has now agreed that Federal Government 
science policy includes the sum of policies in three distinct 
areas.” This is still the sum of policies in the area of 
science—and I could spend 15 or 20 minutes arguing about 
science and technology and engineering because apparent- 
ly science, as they have defined it here, includes technolo- 
gy and includes engineering, which are three entirely dif- 
ferent things. 


The point I want to make to the minister is this, that you 
cannot avoid having a science policy. Even though you 
may say that “science policy” is not a meaningful concept, 
it may not be meaningful to you, nevertheless you cannot 
avoid having some science policy because even the absence 
of a science policy is in itself a science policy. There is 
nothing in this definition, and there is nothing that I could 
find in your brief based on your definition to show that we 
have got away from a science policy by accident, which is 
what we are trying to avoid and what the whole burden of 
the committee’s recommendation was trying to avoid. But 
there is nothing here to show me that these policies in 
these areas are still not policies by accident, and it seems 
to me that what has happened is that you have taken the 
policies already in existence and repackaged them in three 
parcels and called them “science policy in three areas”. For 
that reason I have compiled my own definition of science 
policy and it is this: Science policy is a planned course of 
action to acquire and to use scientific and technological 
know-how in the solving of problems and the attainment 
of goals in such a way as to secure maximum value for the 
dollar spent. 


Now, Mr. Chairman, the committee conducted an exten- 
sive inquiry and it found, amongst other things, a number 
of shortcomings. In the first place there was no science 
budget, and it was difficult—impossible—to assess even 
government expenditures which were in the hundreds of 
millions of dollars and possibly up to a billion dollars. 
When it came to the private sector, it was even more 
difficult. Furthermore, the committee found that the dis- 
tribution of scientific effort as between government, uni- 
versities and industry was quite different from that of 
other industrialized countries and our competitors. We 
found also that government, university and industry 
activities were three solitudes—they were not talking to 
each other. No one of them was familiar with what the 
others were doing. We also found that there was no inven- 
tory, no way to identify what was being done or what 
overlapping existed. There were no criteria for the assess- 
ment or evaluation of projects or for reviews with the 
object of discontinuing useless projects, or projects that 
had already outlived their usefulness. There was no 
planned course of action directed to solving specific prob- 
lems. There was no assessment of return on our R&D 


dollar, and millions of dollars were wasted on R&D, which 
were chopped off at some stage short of innovation and not 
carried to the ultimate stage of marketable products. 


The committee having found that to be the situation, the 
new department was set up. If I were minister, this is how 
I would proceed with the situation. I want to list a number 
of things that I would do, and I would ask the minister 
what he has done. 


The first thing I would expect the minister to do would 
be to find out what dollars were available, because that is 
our framework. The three elements of our framework are 
dollars available, the problems to be solved, and the organ- 
ization and procedure for solving them. The first thing 
would be to find out what dollars are available now and in 
future years. 


Secondly, I would see how the dollars available com- 
pared with other industrialized countries, particularly 
those of our competitors. For comparison, I would suggest 
the top ten of the OECD countries, or even the smaller 
countries, Norway, Finland, Denmark and other countries 
of that nature. 


Having identified the discrepancies, I would expect a 
plan to be developed to corréct the discrepancies. That 
would mean a planned budget over a period of years, to 
increase our budget to take care of the discrepancies, or to 
reallocate the distribution of the dollars. 


I would then check the distribution of the scientific 
dollar in Canada among the universities, government and 
industry, and again make a comparison with the distribu- 
tion in other countries. Whatever discrepancies were 
found, I would expect steps to be taken to correct them. 


Next I would compile a list of problems or goals. After 
that I would compile an inventory of the R&D effort in 
Canada, from which I would make a selection of priorities. 
For example, one of our big problems today is unemploy- 
ment; we have seven per cent unemployment. Job creation 
should surely be a top priority, and one of the best ways of 
creating jobs is through innovation, new marketable 
products. 


Finally, there would be a criterion for selection assess- 
ment, evaluation and review, and discontinuance, if neces- 
sary, of projects that are either unnecessary or have out- 
lived their usefulness. 


The Chairman: I am glad, senator, that you have arrived 
at your final point. 


Senator Carter: I want to start by asking the minister 
what he has done on each of these. What dollars are 
available now, and what dollars do you see available, say 
over a period of five or ten years? What is your planned 
budget, or is there one? 


Hon. Mr. Drury: There is not one. 

Senator Carter: There is not? 

Hon. Mr. Drury: So I have failed. 

The Chairman: You have failed the first test. 


Hon. Mr. Drury: That is right. You say that one of the 
best techniques for job creation is the innovation of new 
marketable products. Let me recite an experience with 
which most Canadians are familiar. Largely as a conse- 
quence of the government making resources available, we 
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assembled a highly competent technological and manufac- 
turing team, backed up by more than adequate designers, 
and turned out an item known as the Avro Arrow. 


Senator Grosart: I thought you were going to say STOL. 


Hon. Mr. Drury: That, by popular assent, was the most 
advanced and most economical fighter-aircraft of its day. 
Here was a convincing demonstration that Canadians, fol- 
lowing your prescription... 


Senator Carter: You have got lost. 
Hon. Mr. Drury: I am not lost. 


Senator Carter: I said “marketable products.” That was 
not a marketable product. 


Hon. Mr. Drury: Wasn’t this a marketable product? 
Senator Carter: You didn’t market it. 

Hon. Mr. Drury: I agree. 

The Chairman: You have failed the second test. 


Hon. Mr. Drury: This was the failure, marketing. It had 
nothing to do with innovation. You can latch as many 
dollars as you like on innovating and produce the most 
glorious products, but if you cannot market them it is all 
wasted. 


The Chairman: It is not an innovation then. 
Hon. Mr. Drury: It is an innovation. 
Senator Carter: No. 

Hon. Mr. Drury: It was an innovation. 
Senator Godfrey: It is nothing new. 


Senator Carter: When the minister says there is no 
budget, am I to understand that we do not know, that we 
are in the same position as we were when we made our 
report, that we still do not know how much is being spent 
in Canada in the public sector and the private sector on 
scientific effort? 


Hon. Mr. Drury: Yes, we do know. Indeed, there is this 
kind of document, “Federal Scientific Resources.” 


Senator Carter: I know you have $1.4 billion on the 
government side. What about the private sector? Do we 
know? 


Senator Grosart: That is GERD—Gross Expenditures on 
R&D. 


Hon. Mr. Drury: If one assumes the universities to be 
the private sector, we know what the universities are 
spending. We also know what industry is spending. 


The Chairman: For what year? 


Hon. Mr. Drury: Unfortunately the statistics suffer from 
a time lag, like all statistics, and it would be at least a year, 
or more like 18 months, before we get unanalyzed, raw 
information. 


Senator Carter: Have you made a comparison with the 
other industrialized countries, particularly our competi- 
tors, in terms of GNP? How does Canada stand compared 
with the top industrial countries of Europe, or even with 
the second level countries such as Norway and Sweden? 


Hon. Mr. Drury: Rather than take the so-called top 
industrialized countries of Europe, the matrix I would look 
at as a whole are the members of OECD, which would seem 
to be more appropriate. It includes both the United States 
and Japan. Right now, as a proportion of gross national 


product, we are approximately ninth out of these ten 
OECD countries. 


Senator Carter: We are ninth down the ladder? WE are 
ninth from the top? 


Hon. Mr. Drury: Ninth from the top, yes. 
Senator Carter: Is that what you are talking about? 


Hon. Mr. Drury: Yes. 


Senator Carter: Do you regard that as a satisfactory 
situation? Are you satisfied with that, or are you taking 
steps to improve it? 


Hon. Mr. Drury: We are not satisfied with that. As one 
topic indicated, we are endeavouring to make effective a 
make-or-buy policy, the object of which is to increase the 
innovative capacity of the Canadian manufacturing indus- 
try. It is in this field that our divergence from the OECD 
pattern generally is greatest. The amount of money we are 
spending, as a proportion of GNP, in the universities com- 
pares quite respectably. Our ranking is quite different in 
that respect in the OECD countries. 


The Chairman: And in government. 


Hon. Mr. Drury: This, then, is not the principal area in 
which there is catching-up or improvement to be made. By 
comparison with these same countries, the proportion 
spent within government, although not as highranking as 
the universities, is still not a source of worry. It is the 
industrial sector which is the source of worry. As Senator 
Grosart pointed out, and with which I agree, we have not 
achieved an outstanding success in improving the industri- 
al sector, compared to the success we had in 1967, if you go 
back to the early 1960s. And we have also been ikproving 
since 1970-71, when we went into a trough. 


Senator Carter: But even today our distribution for the 
industrial sector is only about one-third that of our com- 
petitors. Is that not correct? We are spending about one- 
third in the private sector or industrial sector compared to 
two-thirds in the other OECD countries. That was the 
point Senator Growart was making. 


Senator Grosart: As a matter of fact, you made the 
statement, Mr. Minister, that we are one-third whereas 
most countries are two-thirds. 


Hon. Mr. Drury: I will try to get you some precise 
numbers. 


Senator Carter: The precise numbers are not that impor- 
tant. It is still not satisfactory. 


Hon. Mr. Drury: You are talking about one-third and 
you are asking me to confirm one-third. 


Senator Carter: Whether it is one-third or one-quarter 
or even one-half does not matter. It is still not satisfactory. 
What I am interested in is what steps are being taken. You 
mentioned the make-or-buy policy, but it is not clear from 
your dialogue with Senator Grosart whether this make-or- 
buy policy is additional money going to the sector or 
whether it is money being transferred from the intramural 
to the industrial sector. If you say that the distribution 
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with respect to government and universities is comparable 
to these other competing countries and is satisfactory, but 
that the discrepancy exists with respect to the industrial 
sector, then surely more funds have to be made available to 
that sector. There must be additional funds over and above 
what is there now. Surely you have to do one of two things: 
either reduce the dollars from the universities and govern- 
ment and transfer them to the industrial sector; or provide 
new money, extra money. What I want to know is just 
what are you doing. 


Senator Grosart: Perhaps I could refresh the minister’s 
memory on the one-third. In a speech he made to the 
Purchasing Management Association of Canada on Janu- 
ary 21, 1975, he made this statement: 


Roughly one-third of all research and development 
performed in Canada is done in industry as compared 
to about two-thirds for most other industrialized coun- 
tries. I do not expect the minister to remember every- 
thing he has said, but that was the statement to which 
Senator Carter was referring. 


Hon. Mr. Drury: Yes, and I think perhaps that will 
enable me to make the point I was just going to make with 
Senator Carter. That one-third to two-third ratio is made 
up of two sources of resources: one is the corporate 
source—their own money which they are spending; the 
other is the government. 


I do not accept that all the money spent in industry on 
research and development should be coming from the tax- 
payer. If the progress that one is seeking is not being made, 
it is not entirely due to a lack of funding by the federal 
government. 


Admittedly, we have not achieved the success which 
would raise our comparability to what we think are desire- 
able levels, but we have in operation the make-or-buy 
policy, and, as a matter of policy in relation to this, all new 
money for mission-oriented, as distinct from curiosity-ori- 
ented research, which can be, is contracted out. It is only 
where it is manifestly impossible—either by reason of time 
frames and the non-existence of institutions to do it or by 
reason of the fact that it would be economically ridiculous 
to contract out—it is only in these cases that new projects, 
new money, are not contracted out. 


Senator Carter: Have you analysed the problem to find 
out whether this imbalance in the industrial sector is due 
to our branch plants situation; and, if so, if it is due to 
government strategy so far as we have pursued it over the 
years, surely the government has some responsibility to 
encourage business to create more capacity and to correct 
this imbalance? I do not think you can expect under our 
branch-plant environment, or under the type of economy 
we have, that the private sector can do this all by itself 
without some encouragement from government. There 
must be some specific problem that needs a specific plan of 
action. 


Hon. Mr. Drury: The fact is that Canada has 3,000 miles 
of undefended border with the United States, and, because 
of the intimate relationship which exists between these 
two industrial communities, we have both easy and, rela- 
tively speaking, cheap access to the largest pool of tech- 
nology in the world. This means that Canadians, whether 
they be owners or managers of enterprises, have cheaper 
access to new technology than most of the other OECD 
countries. Faced with a choice of buying technology cheap- 
ly, or trying to generate it themselves at higher cost, they 


have chosen the cheaper route. In the short run there is no 
question but that it is cheaper. 


Senator Carter: But we have only one-third the capacity 
we should have. 


Hon. Mr. Drury: One would expect them to do this. It 
produces a situation in which, as you point out, we have 
only one-third of the capacity that our competitors have, 
but I suggest that the reason they have it is that they need 
it. It is cheaper for them to establish the capacity and 
generate their own than to acquire it by purchase. This 
means that the need — in an economic sense, anyhow — 
for this kind of capacity in Canada is likely to be less for 
us than for any other of the ten. 


Senator Grosart: In spite of our deficit in international 
trading in technology-based exports? In spite of that, are 
you saying our need is less? 


Hon. Mr. Drury: Less than any other of the ten, yes. 


Senator Grosart: Why? Because we can sell primary 
resources? 


Hon. Mr. Drury: The disadvantages of this are really 
twofold. In the first place, we are extremely vulnerable to 
being cut off from it as a consequence of political deci- 
sions. If our relationship with the United States were to 
deteriorate we might find ourselves arbitrarily cut off 
from cheapness in the first place, and accessibility, which 
we now enjoy in greater measure than the other OECD 
countries, in the second place. 


This vulnerability is something which is undesirable. In 
order to make ourselves invulnerable we should be pre- 
pared to make an investment in invulnerability, which 
means paying a greater cost. This is one of the reasons, in 
the interests of reduced vulnerability, why we want to see 
the proportion rise from its present rate of one-third, to 
parity, or something close to it, with the other countries, in 
order to reduce our vulnerability. 


Secondly, if we have this capacity ourselves, it means 
not only that we are less vulnerable to being cut off from 
technological information, but that we have a much great- 
er degree of independence in manufacturing, and also in 
marketing. This is the reason why we want to achieve a 
higher degree of comparability and a higher degree of 
capacity within Canadian plants and within Canadian 
manufacturing, while at the same time recognizing that to 
go to the same level as the United State or Germany would 
probably be uneconomic. We would therefore expect to be 
rather lower down in the list that we would be if we had 
parity with the top countries. Do I make myself clear? 


Senator Carter: Yes. I could rebut it, but I have to pass. 
Somebody else needs a chance. 


The Chairman: I think Senator Belisle had a brief 
question. 


Senator Belisle: Mr. Chairman, would you permit me a 
very brief supplementary? 


The Chairman: Certainly. 


Senator Belisle: Mr. Minister, in the light of the infor- 
mation we received during your dialogue with Senator 
Grosart and with Senator Carter, arising from the answers 
you gave to Senator Carter particularly, my question is 
this: When you said you had failed, did you say that with 
humility in mind, or did you say it in order to protect the 
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former minister? Did they have any plan? Were they 
ignored if they did? 


Hon. Mr. Drury: First of all, if you are trying to quote 
me, I did not say we had failed. I said that we feel we have 
achieved less success than we had hoped for. Next, the 
fellow you refer to, when you ask me if I am protecting 
somebody, is called Drury. 


As I pointed out at the beginning, the last time I was 
here the talk was about incentives to achieve, in relation to 
a specific project, the purpose I have been discussing with 
Senator Carter. That, fortunately, turned out all right; but, 
as I say, we have not achieved the success we hoped for. 
There was a temporary increase in expenditure, which 
means an- increase in innovative capacity, within the 
Canadian manufacturing industry following the initiation 
of these programs. That fell off, and is now recovering 
slightly. Recognizing this, we are now carrying out, and 
have been carrying out for some time, an in-depth review 
of all of these incentive programs, most of which are, of 
course, on the part of the Minister of Industry, Trade and 
Commerce. 


Senator Belisle: Thank you, Mr. Minister. Mr. Chairman, 
you were so kind as to permit me a supplementary, and I 
will not ask any more questions, although I could. 


The Chairman: I am sure you will have the opportunity 
later on. Senator Lang. 


Senator Lang: I will skip my preamble and go right to 
the specifics. 


Mr. Minister, you referred previously to the Arrow pro- 
gram, the satellite program, and the CANDU program, 
which I presume were really scientific thrusts designed to 
meet certain specific Canadian needs. What specific 
Canadian needs do you now see as being foremost, that are 
amenable to a scientific solution? 


Hon. Mr. Drury: Generally speaking, the larger one- 
word ones are communications, including the satellite 
aspect of that area, and energy. 


Senator Lang: I notice in your brief, in Appendix C, you 
give case histories of major science policy initiatives, and 
under that heading we have an oceans policy. Is this the 
only major science policy initiative referred to that is 
under active pursuit at the moment? 


Hon. Mr. Drury: Well, the oceans policy has been evolv- 
ing Canada has a longer coatline than almost any other 
country in the world, and consequently more ocean contig; 
uous to it. Consequently, also, it has more resources to 
exploit, in the best sense of the word, relatively speaking, 
than other countries. We, as Canadians, have been, if I may 
so put it, rather absentminded about what the oceans could 
mean to us. This involves almost every field of our eco- 
nomic activity in the air above the oceans, on the surface 
itself—principally for transportation, but also for 
defence—the body of water istelf, with its resources both 
of energy and the biosphere that it has or could have, and 
finally, the bed of the ocean and all that lies under it. So, in 
a sense, it is a whole new world, and the genesis of the 
ocean policy was to indicate the interest of the government 
on behalf of Canadians in this new world. This new inter- 
est called for action on almost every single front in the 
government. The Department of External Affairs is lead- 
ing the program or operation to secure the assent of other 
countries to our controlling and and administering some- 
thing more than the three miles that hitherto we had 


conventionally controlled and administered. To look at the 
exploitation of the resources of the body of the water 
within that area, which hitherto not much had been done 
about, the lead here is taken by the Department of Envi- 
ronment. In the business of transportation and the use of 
the surface, this principally concerns the Coast Guard 
under the Ministry of Transport, but also the development 
and the use of different kinds of vessles in this hitherto, so 
far as Canada is concerned, virtually unused environment. 
Finally, there is the exploration and subsequent exploita- 
tion of the sea bed, that portion of the earth’s crust lying 
underneath the surface of the sea, and here the lead has so 
far been taken by the Department of Energy, Mines and 
Resources. So that what in fact started out by being 
described as the “oceans policy” in fact has become a new 
element of policy for the Department of Energy, Mines and 
Resources. It has become a new element of policy and 
preoccupation for the Department of Environment, and has 
become a new element and preoccupation for the Ministry 
of Transport. 


Senator Lang: Is there any co-ordination among those 
four departments you have referred to where this program 
is concerned? 


Hon. Mr. Drury: Yes, there is co-ordination, but this 
co-ordination is provided largely by the lead department in 
a particular sphere. When it comes to the establishment of 
jurisdiction and control, then it is the Department of 
External Affairs which takes the lead and, consequently, 
that is the department responsible for co-ordination. So far 
as the underwater part of the ocean is concerned, its 
exploration and exploitation, there the administration and 
control would come under the Department of Energy, 
Mines and Resources, and the co-ordination of activities 
with other government departments who may be involved 
lies with them. An overview of this is continuing to be 
taken by the Ministry of Science and Technology, but as 
this becomes a part of our operational environment, the 
special initiating role that MOSST had will tend to disap- 
pear and dissolve. 


Senator Lang: You mentioned energy as being a prime 
problem for Canadians, and I do not think that anybody 
will disagree with you on that. What, if any, activity is 
going on in MOSST with respect to the development of a 
scientific approach to our energy problem? 


Hon. Mr. Drury: What is currently being done is the 
development of a comprehensive program which is having 
its genesis in the Department of Energy, Mines and 
Resources. Here is where the greatest body of knowledge 
in this particular field lies and here is where you find the 
greatest awareness of the problems. 


Senator Lang: Are they carrying out any specific mis- 
sion-oriented research in energy matters? 


Hon. Mr. Drury: They have established an office of 
energy research and development which is still relatively 
small. This office has put together an analysis of potential 
and possibilities, and has also put together a program of 
research to be carried out partly by the department, or 
elements of the department, partly by other government 
agencies, partly by universities and partly by industry. 
This program of research will be based on targets of, if I 
can put it this way, three levels of operation in specific 
fields. The first will be either production of energy, or 
increased production; the second is research and develop- 
ment; and finally, in some fields, the possibility of merely 
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having a level of awareness sufficient to enable us to 
realize the potential of a particular field, and by keeping 
track of what other people are doing to know whether it is 
now or in the short-term future appropriate for us to go 
from just the awareness to either development or new 
production. If one looks at the various fields, one finds in 
relation to hydro electric power that there are relatively 
few areas for technical research available, except perhaps 
in the tidal field. Consequently there will not be, other 
than geological and economic exploration, much done in 
the field of tidal power. 


The Chairman: But, Mr. Minister, you are always refer- 
ring to the future. By this do you imply that we have not 
up to now done any research in the field of energy? 


Hon. Mr. Drury: Not at all. Do you want me to deal with 
what research we have done? 


The Chairman: No, but the implication of your state- 
ment meant that you were always speaking about the 
future—‘We will do this and we will do that.” I wanted 
you to state clearly that we have done some research in the 
past in this field. At least, I hope we have. 


Hon. Mr. Drury: Yes. I regret to say I had assumed 
honourable senators were fully aware of what we had done 
and what we have not done. I am trying to respond to 
Senator Lang to indicate how in the energy field the 
research and development effort was being put together, 
and what will be done henceforth. 


Senator Lang: You mentioned potential tidal power. 
What other sources of energy are being studied? 


Hon. Mr. Drury: By location? 
Senator Lang: By type. 


Hon. Mr. Drury: I was trying to tell you what is happen- 
ing in hydro. We have nuclear energy, which can be divid- 
ed, or subdivided again, into fisssionable and fusion, fis- 
sion being the technique which is pretty highly developed 
now in the CANDU reactor, the CANDU technique. There 
are still possibilities of further development, but this is not 
as fundamental a potential as fusion. Fusion, which has the 
very marked advantage of not having a noxious by-product 
after the extractable portion of the energy has been 
removed has great potential. 


Senator Lang: Surely we would buy that rather than 
trying to develop it ourselves, would we not? That is a 
pretty expensive field. 


Hon. Mr. Drury: There are a number of aspects of it 
which are very expensive indeed. MOSST commissioned a 
rather extensive study on fusion research and develop- 
ment. As a consequence of this we have come to the 
conclusion that in some aspects the techniques for contain- 
ment of this energy before it can be translated into use 
require huge and very expensive installations. If we get 
into this area at all, it must be on a joint basis with other 
countries. The current possibilities for initiation of the 
operation of fusion as an energy source are laser beams. In 
laser development we have already had some quite 
remarkable successes, so in the field of lasers we are going 
to proceed beyond merely awareness, which we will do in 
relation to magnetic containment, up to development; so 
there is a program for laser development. 


Senator Bélisle: Is there any solar energy research? 


Hon. Mr. Drury: I was just coming to that. There is quite 
an extensive program. 


Senator Lang: Under what department does the laser 
program come? 


Hon. Mr. Drury: The laser field comes under the Nation- 
al Research Council. They will be doing some work on this. 
As lead department, they will commission some of it to be 
done in universities, and hopefully they will commission 
some of it to be done in manufacturing industry. I speak of 
the spectacular progress we have been able to make in 
lasers. This was mostly as a consequence of the efforts of 
the Defence Rezearch Board laboratory in Valcartier. It is 
really following on this, and I would just indicate to the 
senator that it is a case of follow-on, not something brand 
new that we know nothing about. 


A significant element in the decision whether we should 
go into any field in a larger way is the measure of success 
that we have had in a particular field in the past. You use 
your performance to date as an indicator of the likelihood 
or probability of success in the future. 


With respect to solar energy, Canada is in a climatic zone 
where the efficiency of the sun in delivering energy to us 
directly is less than it is in countries in the equatorial belt. 
Therefore, there are fewer advantages, fewer attractions, 
to us, than to countries in the equatorial belt through 
large-scale use of solar energy. We have concluded general- 
ly that there is a possibility for small individual residential 
uses of solar energy, but that the conversion of solar 
energy into large quantities of electrical power by utilities 
would not, in the present state of the art at any rate, be 
economical or attractive for us. Therefore, what we are 
doing is pushing development of small solar energy units 
for heating purposes, for residential accommodation, and I 
suppose in some cases for commercial or industrial 
accommodation. 


Senator Lang: Who is Mr. 


Minister? 


pushing them where, 


Hon. Mr. Drury: I am not too familiar with the details on 
this. I will ask Dr. LeClair to answer this. 


Dr. M. J. LeClair, Secretary, Ministry of State for 
Science and Technology: MOSST conmmissioned a study 
on this by the Brace Research Laboratory of McGill. That 
report is now in. NRC is the lead department in solar 
energy research. 


Senator Lang: I suppose the next thing would be oil and 
gas. We have had a pretty varied experience with our 
prognosticators over the past five years with reserves of 
energy in this form. Latterly we have been taken up short 
by the figures published by the National Energy Board as 
to the sufficiency of Canadian supplies and their duration. 
I think the public generally is wondering whether they are 
getting a snow job from the oil companies. Can you give us 
any indication of the present government position on our 
exploitation of oil and gas, and the expectancy of our 
reserves in terms of years? 


Hon. Mr. Drury: Mr. Chairman, I would suggest that Mr. 
Gillespie could better provide the answer to that question. 
Before I would attempt to answer Senator Lang, I would 
turn to Mr. Gillespie and be briefed by him. But that would 
be second-hand. I do not know the details of our position in 
relation to petroleum resources. In any event, I would have 
great hesitation in putting a number of years on it, without 
some pretty heavy qualifications. 
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Senator Lang: Can you say anything about coal? 


Hon. Mr. Drury: Again, in the field of energy, coal is an 
area in which we have substantial deposits. Without begin- 
ning to do all of the classification and subdivision, let me 
say that we will be doing a program looking to the pos- 
sibilities—not actually doing it but simply looking at the 
possibilities—of doing an economic classification of our 
coal deposits, given the fact that one of the serious barriers 
to the greater use of coal in this country, particularly with 
respect to strip-mined or surface-mined coal, is the trans- 
portaion economics. I am sure the senator is well aware 
that the long-distance transportation of gas is much easier 
and far less costly. It is much more economical to transport 
energy in the form of gas than as a solid or in the form of 
coal. 


Senator Lang: Is there any research presently underway 
with respect to long-distance transmission of electrical 
power? 


Hon. Mr. Drury: Electrical power? 


Senator Lang: For example, if it was found that it was 
most economical to build a thermal plant at a coal site and 
transport the energy in the form of electricity. 


Hon. Mr. Drury: Extensive work is being done in that 
line. That is not something new. That work will be con- 
tinued. That work involves the general problems of trans- 
mission over long distances of electrical power, particular- 
ly at high voltages. There is a joint laboratory between the 
federal government, the responsibility for which is in the 
National Research Council, and Hydro Quebec, near 
Bécancour. 


Senator Lang: What concerns me in this line of ques- 
tioning, Mr. Minister, is that in both the oceans policy and 
the energy policy we seem to find all of the problems 
fractioned off into various government agencies or depart- 
ments without any general overall policy direction, other 
than to take inventory of our present situation. I am 
concerned that we could be taking inventory from now 
until the year 2000 without getting any initiative into the 
system. Is that a concern to you, and, if so, do you think we 
can overcome that problem through an agency such as 
MOSST or would it be in some other way? 


Hon. Mr. Drury: You say you are worried about the 
initiative, and that one really should not rely on the 
Department of Energy, Mines and Resources to show the 
initiative or to address themselves to these problems. I do 
not think that is so. I have just indicated that the Depart- 
ment of Energy, Mines and Resources has put together a 
comprehensive research and development program cover- 
ing all of these aspects of the energy field. 


The Chairman: That is not what your document says. 
Your document says that this is still under consideration 
by cabinet. There is no program yet. 


Hon. Mr. Drury: Well, in fact I am taking advantage of a 
very short timeframe here. At the time it was written it 
was true. Since that time two weeks have passed, and so 
rapid is the initiative that what was hitherto only a dream 
is now a decision. 


The Chairman: After two years. 


Senator Carter: Would Senator Lang include methanal 
as a source of fuel on the energy list? 
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Senator Lang: That would be a pretty small factor. 


Senator Carter: Well, we have tremendous possibilities 
for that in Canada, you know. 


Hon. Mr. Drury: Generally speaking, in the biomass 
field here, because we cannot cover all possibilites—we 
just have not the resources, particularly at a time when the 
public of Canada is asking for restraint, we have to make 
choices. We choose those fields which have the greatest 
potential. 


Senator Grosart: Who chooses? 


Hon. Mr. Drury: Well, I suppose one might say the 
choice is made by the cabinet. We choose between those 
fields which we will put the resources into or concentrate 
on and those which we hope others will take care of. At the 
moment the biomass and all of its energy products is not a 
field which seems to offer the attractions of short-run 
benefits, and there are a number of other countries more 
advanced than we are in this field. Therefore, it would be 
our purpose to make sure we maintain a working knowl- 
edge of what they are doing and discovering. That is what 
I call a level of awareness. 


Senator Lang: The research team in the Department of 
Energy, Mines and Resources is concerned with final 
policy. It is a decision, I presume, by cabinet. Is that an 
in-house research team or does that involve the private 
sector at all? 


Hon. Mr. Drury: It is not a research team. Like MOSST, 
it is in a sense, but in a larger way, a small planning group 
in the energy field. The actual research will be carried out, 
not by that department but by others. In some cases, 
indeed in a great many cases, it will be carried out not 
even by government departments, but by either research 
teams in universities or research teams in industry. 


What we have is a complete plan of work to be done in 
the energy field, and of who is going to do it. All those who 
are going to do it are spelled out. The purpose of this is the 
kind of planning to bar accidents that Senator Grosart 
feels we are the victim of. There has been comprehensive 
planning here, and a scheme has been developed to make 
sure that no bets are overlooked, and that there is no well 
or badly inspired, independent and, if I may use that term, 
unco-ordinated action. 


With regard to whose idea it was and who pushed it, you 
are trying to encourage me to say that the idea was 
MOSST’s, and that it was MOSST that was pushing it; but 
I will decline that invitation. I do not think there are many 
yards to be gained by asserting either jurisdiction or origi- 
nality of thought. 


Senator Lang: May I ask one final question? After 
energy, Mr. Minister, in your opinion what is the next most 
urgent problem facing Canadians to which a scientific 
effort could be devoted? 


Hon. Mr. Drury: Your first question, which I answered 
quite quickly, was, “Which are the most urgent problems 
which have a large scientific and technological input?” The 
answer I gave did not mean that in my view the govern- 
ment’s most urgent problems were the two I mentioned, 
but rather that they were the ones with a big scientific and 
technological input. 

The second one I mentioned was communications, and 


this will always be a problem for Canada. As a very large 
territory with a relatively sparse population we have com- 
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munications problems which, in some cases, are unique to 
Canada, and which in other cases are present in a much 
greater degree or which are more significant than they 
would be in other countries. Insofar as the problems are 
concerned that are unique to Canada, there is not much 
use in hoping that somebody else will do the work and 
solve the problems for us. In this field, therefore, we have 
to address ourselves to the problem independently, and not 
rely on anyone else. Where things which are terribly sig- 
nificant to us are a problem, but not to others, we will 
probably have to do our own work, too; but there are 
certain areas in the communications fields which are prob- 
lems that are common to ourselves and to others. We 
cannot do everything simultaneously, and we will have to 


rely on others to do the work and hope that by making . 


contributions in parallel or similar fields we will be able to 
benefit from their increasing knowledge and the solutions 
they find. 


Senator Lang: Undoubtedly the mails are our worst 
problem in communications. 


Hon. Mr. Drury: This is one problem the solution to 
which does lend itself to technology. Part of the problem, 
however, is in the introduction of this new technology. 


Senator Godfrey: I want to clear up one small confusion. 
You are talking earlier about our doing one-third of the 
research in the industrial sector, and our competitors doing 
two-thirds. 


Hon. Mr. Drury: Not quite. We only did one-third as 
much as they did. 


Senator Godfrey: Yes. It is one-third as much. 


Hon. Mr. Drury: Yes. The two-thirds is probably the 
ceiling at which we should aim, given our particular case. 
It would be stupid, you know, for us to go for one hundred 
percent. 


Senator Grosart: That was not the statement that the 
minister made. He said that roughly one-third of all 
research and development performed in Canada is done in 
industry, as compared to about two-thirds. It is not a 
question of a third of what somebody else is doing. 


Senator Godfrey: Compared to two-thirds. My math- 
ematics would make that one-half. Fifty per cent, not 
one-third. I wrote down, “One third of the capacity our 
competitors have.” If our competitors have two-thirds and 
we have one-third, my matehmatics gives me 50 per cent of 
theirs. 


The Chairman: What the minister said is that in Canada 
Canadian industry was accounting for one-third of our 
total expenditure for research and development, whereas 
in most other countries industry accounts for two-thirds of 
the total effort. 


Senator Godfrey: That is right. Then he went on to say 
that therefore we have one-third of the capacity of our 
competitors. When I went to school that meant one-half of 
the capacity. I am trying to get that straight. Really, in 
comparison to our competitors, we have one-half, and not 
one-third. 


Senator Grosart: That is not so. 
Senator Godfrey: My mathematics are lousy, I know. 


Senator Grosart: Yes, they are. 
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Senator Godfrey: I am still confused. 


Senator Grosart: The question is, of the total funding of 
science and technology, what percentage is performed in 
industry as against what percentage is performed else- 
where, most of it in-house. 


Senator Godfrey: But we are one-third, and our competi- 
tors in other countries are two-thirds. 


The Chairman: Yes. 
Senator Grosart: No. This is a question of performance. 
Senator Godfrey: Yes, performance. 


The Chairman: Well, do you want to ask further ques- 
tions, Senator Grosart? I suppose we should plan to 
adjourn around a quarter to one. 


Senator Grosart: I have just one question. When Mr. 
Gillespie was Minister of Industry, Trade and Commerce, 
he made this statement: 


The traditional policy of having government facili- 
ties perform by far the largest share of R&D work for 
government has served its purpose but cannot meet 
Canada’s future needs. 


Is this still the policy of the government, if in fact the 
traditional policy of having government facilities perform 
by far the largest share of R&D work for government 
cannot meet Canada’s future needs? That was said in 1972. 
Do we still believe that? 


Hon. Mr. Drury: Yes. 


Senator Grosart: Good. I am glad to hear it. We have not 
done anything about it, but perhaps we will in the years 
ahead. 


Senator Carter: I was only half way through my list 
when my time ran out, Mr. Chairman. 


The Chairman: I have not even begun mine. 
Senator Carter: Then I will pass in deference to you. 


The Chairman: I do not intend to ask questions today, 
so go ahead. 


Senator Carter: What I want to get at is, do we know 
what is going on all over the country? Have we compiled 
an inventory of scientific projects that are in progress? Do 
we know what is going on in government? Do we know 
what is being done in the various universities? Do we 
know what is being done in the private sector? Do we have 
any means of finding out whether there is any overlapping, 
or whether there is any way of co-ordinating the effort 
that is being made? 


Hon. Mr. Drury: To make the statement, “We know”, 
would be challengeable, I think, on the ground of the 
question, “In what detail?” We have tried to compile an 
inventory of the research work being done within the 
federal government, and I take it you are talking about 
research work. This is a continuously changing list, and 
the more detailed it becomes, the more frequent and ram- 
pant the changes are. To keep such an inventory would 
require a very substantial staff. 


Senator Carter: Are we devising a means of finding out 
whether all of these are useful, whether some should be 
discontinued or whether some are overlapping what is 
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being done in other places in industry or in universities or 
even in other government departments? Have we any 
mechanism to review that and to do something about it? 


Hon. Mr. Drury: We are in the process of trying to 
establish what I would call a data bank in the branch of 
the National Library run by the National Research Coun- 
cil. Here is kept on a very large computer all, or as much as 
we could get, of the current research efforts and results in 
Canada. The government and its agencies have easy access 
to this computer. Currently the National Research Council 
is trying to work out economic techniques to give universal 
access to this information with a view to avoiding duplica- 
tion, with a view to avoiding, in a sense, re-inventing the 
wheel. So far we have not managed to devise an economic, 
widespread access to it. All we have so far is government 
access to it. Any researcher in any field in the government 
can now easily and readily call on this data bank to 
discover what is the existing state of the art, and conse- 
quently not do or re-do unnecessary work. 


Senator Carter: But supposing the data bank shows that 
there is overlapping, what do you do about that? Or can 
you do something about it, the way you are set up now? 


Hon. Mr. Drury: It depends somewhat on the purpose of 
the particular research being done. There is some research 
engaged in as a teaching tool—as a means of teaching a 
man to be a researcher. In this case duplication is not a 
disadvantage; in fact, it may have a great advantage. In the 
case of: private industry, they are the ones who make the 
choices on a competitive basis; they decide what research 
they want to do and what area they want to work in. So 
there may well be two companies in a similar line of 
activity who will be doing the same research work. This is 
what a competitive system produces, and I do not think 
this is the kind of thing that we should try to cut out. To 
the extent that we can do so, we would like each of them to 
know what the other has been able to accomplish so that 
there will not be wasted effort, but to stop them engaging 
in this activity does not seem to be desirable. 


Senator Carter: How would you go about stopping 
them? That is what I am getting at. 


Hon. Mr. Drury: Well, we don’t. 
Senator Carter: You can’t. 
Hon. Mr. Drury: I don’t think it is desirable. 


Senator Carter: That is pretty dogmatic. Surely there 
must be something going on that is useless or that has 
outlived its usefulness. Are you saying that it is not desir- 
able to stop that? 


Hon. Mr. Drury: What has outlived its usefulness or is, 
in effect, useless, depends again on where it is being done. 
If it is being done in private industry, it is of little use for 
the government to say, “You fellows don’t know how to 
run your business. We in Ottawa know better.” 


Senator Grosart: You do that all the time anyway. 
Hon. Mr. Drury: It does not really get much credence. 


Senator Grosart: I want to come back to the central 
point, and perhaps I can illustrate it by reading a sentence 
from paragraph 22 on page 7 of the presentation that 
MOSST made to the committee. It says: 


a science budget in the conventional sense (i.e. as a 
basis for resource allocation) cannot reasonably be 


accommodated in the existing structure and procedure 
of the Government; 


The opposite was very central in our recommendation. I 
think there has obviously been a misunderstanding of our 
recommendation, because it seems to me that this presen- 
tation says that you have already accommodated it within 


the existing structure. Then you say in the next paragraph, 
paragraph 23: 


The Government can however, through the Ministry 
of State for Science and Technology, ensure that plans 
and budgets for scientific activities are screened by 
competent analysts... 


And that is MOSST, and that advice is introduced. Then 
you say again at paragraph 42 on page 13: 


The separate preparation of data in connection with 
science expenditure proposals was initiated with the 
Treasury Board... 


And then you say in paragraph 44, at the bottom of the 
same page: 


Thus, science budgetary information was, for the first 
time, made available with Main Estimates data. 


Then in paragraph 46 on page 14 you say this: 


... TBS has advised departments, who have not done 
so, to consult MOSST before putting forward 
submissions. 


All this would seem to say that you have a visible 
science budget in advance of the authorization of expendi- 
tures by Treasury Board. But in paragraph 20 on page 6 
you State: 


The Senate Committee felt strongly that MOSST’s 
role as described in the Order in Council came... 
“within the framework of the coordination model”, 
and lacked the authority needed for an effective cen- 
tral agency. The Committee recommended that the 
Ministry’s role be within the framework of the “con- 
certed action” model and specifically that the Minis- 
try’s terms of reference be modified to give it budget- 
ary authority in relation to science. 


And then in the next paragraph you use the word “authori- 
ty” again. 


What I want to suggest to you is that we never suggested 
anything of the kind. We never suggested budgetary au- 
thority. What we said was that MOSST should assess and 
review the science budget. What I would like to ask you is 
this: Does this mean there is a visible science budget, 
because you say that MOSST reviews them, reviews the 
proposals and then advises Treasury Board. So I am asking 
if there is now a visible science budget available to MOSST 
in advance of the authorization to spend public funds on 
scientific activities. Perhaps that could be answered yes or 
no. 


Hon. Mr. Drury: I will answer it “yes or no”. What do 
you understand by “budget”? What is a budget? 


Senator Grosart: As you know much better than I do, 
Mr. Minister, a budget is a series of proposals for spending, 
for which authorization by Parliament is asked. That is the 
budget. The main estimates take in every single request to 
Parliament for authorization to spend money. That is what 
a budget is. I am not taking it out separately and saying, 
“This is a science budget.” It is a budget for science 
expenditure. What I am suggesting is that you say here 
clearly that you have this, yet somewhere else you say you 
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cannot have a visible budget in advance. A budget is a list, 
a compilation of all the requests for authorization by Par- 
liament to spend. Do you have all of these before you, as 
you suggest here? If you have them, then I say you have a 
visible science budget in advance of authorization. 


Hon. Mr. Drury: Then the answer is that we have a 
visible science budget. In popular jargon, the budget of 
Canada is presented by the Minister of Finance, who 
makes no reference whatsoever to a thing known as the 
blue book. You say the budget is the blue book. 


Senator Grosart: “Budget” is used in many senses; let us 
not get down to just one. I am asking if you have a visible 
compilation. Let us leave out the word “budget”. Do you 
have a visible compilation of the requests for authorization 
by Parliament to spend this year $1.4 billion or $1.5 billion 
on science activities throughout the departments and else- 
where? Does MOSST have that before Treasury Board 
authorizes it? 


Hon. Mr. Drury: The answer to that is yes. 


Senator Grosart: Then why do you say that a science 
budget in the conventional sense—which you describe, you 
describe it exactly, and this is why I come back to the silly 
semantics—is a basis for resource allocation? What else 
can it be? If you are looking at it, you can only be looking 
at it as a basis for resource allocation in science. That must 
be the main reason you are looking at it. Therefore, you 
have a budget, according to your own description, in the 
conventional sense. Yet we still have these silly semantics. 
That is the point Iam making. 


When you say this committee suggested MOSST have a 
role for budgetary authorizations, I say we did not; we did 
not say that MOSST should “authorize” it. What we did 
say—and this is a minor point—was that there should be 
an intermediate body, a council of ministers. The reason 
we said that was to ease this situation in which a depart- 
mental minister might say, “I am not going to be told by 
one other minister what I should do in this particular area 
of expenditure.” 


We then suggested that there might be a council of 
ministers, just the same as you have a council of ministers 
in the Treasury Board and in planning, who would obvi- 
ously be the main science spenders, who would then get 
together and say, “Yes, this makes sense. We will look at 
MOSST’s suggestions about it. We will then carry it into 
Cabinet”—not to the Treasury Board Secretariat but to 
Treasury Board, and through Treasury Board to the Cabi- 
net. That is what we suggested, but the suggestion all 
through your document is that you have rejected this, you 
have rejected a visible science budget. I am glad to say 
that, in my terms at least, you have not. I say “in my 
terms” in case anyone wants to quarrel with that. 


Secondly, I say this statement just does not make sense, 
that “a science budget... cannot reasonably be accom- 
modated in the existing structure”. It has already been 
accommodated. 


Hon. Mr. Drury: If you are suggesting that some group 
of ministers, not including the Minister of Agriculture... 


Senator Grosart: No; I said the science spenders—and he 
is a big one. 


Hon. Mr. Drury: —should say tothe Minister of Agricul- 
ture, “You are spending too much or you are not spending 
enough on science and technology, in carrying out your 
mandate,” and have the power to impose on him, more or 
less, I would disagree. 


Senator Grosart: I would too, because I am not saying 
that at all. 


Hon. Mr. Drury: Here we have a so-called science budget 
for the whole of the government, and a group of ministers 
will look at this and say whether or not it is proper, and 
where it is not proper, modify it, and then impose that? 


The Chairman: What is Treasury Board doing? 
Hon. Mr. Drury: What do you do with it? 


Senator Grosart: You carry it to Cabinet and accept 
Cabinet’s decision. So far as I know, no one imposes on 
Cabinet. The Prime Minister may, once in a while, I sup- 
pose, but ministers do not impose on each other; they give 
each other advice. The whole purpose of the suggestion is 
not to say, “You are spending too much”, or, “You are not 
spending enough.” It is to ask, “Are you spending it in the 
right places, in terms of the allocation of all our money for 
science activities? Are too many departments using the 
same university?” We asked the departments, “When you 
decide to fund X university with Y dollars do you know at 
that time what any other department is doing?”, and the 
answer in every case was, “No.” That is the kind of thing 
we are getting at. I will not argue whether there should be 
that council of ministers; that does not matter. If MOSST 
does the assessment and review and carries that into Cabi- 
net, that is all we are asking. 


Hon. Mr. Drury: The answer to that is basically yes; but 
rather than carry it into cabinet as a first step, we carry it 
to the minister concerned. 


Senator Grosart: And to Treasury Board, which must 
make the overall decision on the proper or improper alloca- 
tion of all our resources to all departments, and therefore 
to all activities of the government. That, surely is the job 
of Treasury Board and of Cabinet, to ensure that the 
allocation of public funds is to the right places. That is all 
we are suggesting, yet we keep getting these silly 
semantics. 


The Chairman: On this unanimous vote, we will 
adjourn for the time being. I thank the minister for being 
with us this morning. I understand he can be available on 
two other occasions, if necessary, before the Christmas 
recess. I have not discussed this with my colleagues, but 
we will discuss it after we adjourn. 


Senator Grosart: | hope the minister will come as often 
as he can. 


The Chairman: I would certainly like to see him again. 


The committee adjourned. 
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september-17, 15975. 


Dr. Maurice LeClair, 
secretary for the Ministry, 
Ministry of State for Science 
and Technology, 
Martel Building, 270 Albert St., 
GUAWA, KIA Al. 


Dear Dr. LeClair: 


Re: Senate Committee's forthcoming enquiry 
into science policy, beginning Novenmter 


Tne Senate Epecial Cormittee on Science 
Policy presented a report to the Senate on July 19, 1975. 
As you will see from the copy of this document which I have 
enclosed herewith, the Committee has been given a broad 
mandate and is "authorized to consider and report on 
Canadian Government and other expenditures on scientific 
activities and matters related thereto." 


When we initiated our first inquiry in i966, 
we submitted a detailed questionnaire to all federal govern- 
ment departments and agencies (see Volume 1, pp. 269-297). 
This questionnaire was designed with the hope that the data 
reyuested would help promote a better understanding of how 
science policy is formulated and implemented within the 
federal government. The response contained in the briefs 
we received include@ the most detailed information yet 
gathered in Canada regarding the selection, implementation 
and results of sveci’ic R & D policies. We hove that this 
information, as it « eared in the Cormittee's proceedings, 
has been as valuable to MOSST as it has been to us anc to 


others. 
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In the process of carrying out our new mandate, 
we are asking all federal government departments and agencies 
to up-date the information contained in their first response. 
This exercise will provide a basis of comparison enabling 
us to detect the most interesting developments which have 
occurred during the last seven years. We do not intend, 
during our second inquiry, to hear all government departments 
and agencies and to publish all their briefs but we will 
be glad to make them available to you s. as to enable your 
Ministry to make its own assessment of recent trends. 


Although our new mandate is very broad, our 
report to the Senate clearly indicates three Specific, areas 
which have a special interest to us. 


1. With regard to futures studies, you will 
receive shortly another letter and a questionnaire. In 
your response, we would like you to indicate not only your 
own activities in this area but also the role that the 
Ministry plays or intends to play in the assessment and 
co-ordination of futures research carried out by other 
government departments and agencies. 


2. The Committee, in its report On ecrence 
policy, has made more than 80 specific recommendations and 
many other suggestions. In its role as the main central 
agency for science poli:y, your Ministry has undoubtedly 
been involved in the government reaction and response to 
these proposals. We would like to know what are those whicn 
have been rejected and wny, and what are those which have 
been accepted and how they have been implemented. 


3. More specifically, the Committee proposed in 
Chapter 19, Volume 3 of its report the adoption by the 
Canadian Government of the basic features of the concerted 
action model for the organization of its scientific activities. 
We would like to know what has been the Ministry's reaction 
to thataproposal . 


In Chapter 20, the Committee made a number 
of recommendations and suggestions regarding the role of 
MOSST; they were designed to implement the concerted action 
acenery We would like to know what happened to these propos- 
als. 
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In a series of press releases issued by the 
Honourable Jeanne Sauvé on February 28, 1974 and to which 
refenence is made in our report «to the Senate..dated duly 
PUyeey o4 che then Minister of State for Science and A 
Technology announced that MOSST was taking concrete measures 
including the preparation of a science budget display, 
leading to the adoption of the concerted action model. We 


are interested to know how these measures have been imple- 
mented. 


TO appreciate the impact that these measures 
have had, we would like to get from you a detailed descrip- 
‘tion of a few case histories of science policy making. 
These case histories should include the "make-or-buy" 
policy, technology strategy, energy, ocean resources and 
food but you may refer to others as well if you believe that 
treyeare also illuminating. We hope that your description 
of these R & D policies and programs will make the decision- 
making model as visible as possible and cover in each case 
the initial objectives, goals and commitments, the means 
used for implementing them, including specific projects, 
financsaliaspects; organizational and administrative proce— 
dures, and the techniques applied for measuring results or 
outputs. 


Finally, we would like to get a description of 
the Ministry since it was created; it should cover the 
evolution of its main activities, of its administrative 
structure and its professional staff. 


In response to this letter, the Ministry may add, 
of course, any advice, perspective or information that 


could be useful to us. We hope, however, that the Ministry's 


brief will be sent to us as early as possible in November, 
because we expect to begin our hearings with this brief in 
the middle of that month. 


You must realize that MOSST has a very special 
interest for us. When we began our hearings there was no 
ministry responsible for science policy. In other words, 
as many people told us, there was a vacuum at the top. We 
know that MOSST's role as the main focus of the government 
central machinery is not easy but we are equally conscious 
of the fact that if the Ministry does not fully fulfill its 
broad mission government involvement in science and technol- 
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Ology will likely be quite ineffective. Our main purpose 
in resuming cur hearings is to try to help your Ministry 
and, for this reason, we hope that it will fully “co-operate 
with us. 


Yours sincerely, 


Maurice Lamontagne 
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OTTAWA, Ontario 
pepuenver “1/ - E75 


JJEC SA pial si elgt anata 
BPxeecutive Director 
Scienee Council of Canada 
TS nemo Street 

OTTAWA, Ontario 

Kip Spa 


Dea Mrs Shepherd: 


Ves very pleased to have the opportunity on veadioing 
With) you and I would like to thankyou; off Befialft or’tne 
Comme erea ror your *olfer “or “suppore and cooperation as we 
proceed to assess recent ‘developménts in Ganadian Science 


peticys “I see*the activrtres 6f the Council “andthe 
Committee as being complementary and serving a common 
Purpose: a more efficient government involvement an iscience, 


technology and innovation. 


Our Committee presented a report to the Senate on July 
LOPLI. As you wilt see from “a copy of tits Wocinent wire 
I have attached Rerewith, the Committee has received a broad 
mandate; the Committee is "authorized to consider and report 
On Canadian government and other expenditures on scientific 
ACtiIVudeLes and Matters related -thereto™ . 


Rrenoug@« these terns or rererence could, cover almost 
anything pertaining to science policy, our report makes it 
clear that we are not intending to start a general enquiry 
as we did in 1968. We merely want, now, to look at the main 
trends which have appeared within the past few years and the 
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most likely developments that could be anticipated in the near 
future. For that purpose, we are asking all government — 
departments and agencies to update the information contained - 

in the brief they prepared in response to the detailed question— 
naire that we circulated in.1968.. The text of this questionnaire 
has been reproduced in Annex B of Volume 1 of Our repore On 


science policy. 


We are therefore asking the Science Counc1r! to respond to 
that questionnaire to the extent that 2t is relevant Eo Les 


ACTA VLELES. 


We are also requesting all departments and agencies to- 
tellus how they peacted to the recommendations and suggesti 
specifically made to them in our report on science policy... Ws 
would like to know if they rejected theseproposals and, if so, 
why; and, if they have accepted them, how they have implemented 
them. We are asking the Council to respond 6 this second 


SpeGun ve Wseques t. 


Ons 


In the process of responding to the two requests qQoneye 
mentioned, we hope that the Council will also indicate EG othe 
how it is presently perceiving its role, and within the terms 
of its broad mandate, what areas and issues of science policy 
it) intends to: emphasize in the next ew years. 


In view of the importance of the Council ,as an essential 
part of the government's central machinery for the formulation 
of science policy, we hope that it will feel completely Bree, 
if it so wishes, to react to all the recommendations and 
suggestions in Volume 2 and 3 of, oum repore, ana pto GLVecus 
any additional advice, perception and information that may be 
useful. 


We hope to receive the Council's brief as early as possible 
in November because we expect to begin our hearings in the 
middle of that month. 


Powant- to repeat.again: that] see lithe, Coumem! jandouG 
Committee as fulfilling the same basic advisory role. It is 
obvious that in exercising that role we may occasionally 
develop diverging views and put the emphasis on different 
priorities and issues. However, we should always seek to reach 
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a consensus in a spirit of partnership. Otherwise, our 
respective activities will be competitive rather than 
complementary and we will not reach our main Goad ee avs 
eerie Split Of partnership that I invite the iGouncil to 
cooperate with us in our new endeavour. 


Yours Sincerely, 


Maurice Lamontagne 


Encl. 
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lst. letter to all gov. depts. and agencies 


September 23, 1975 


The Senate Special Cormittee on Science Policy 
presented a report to the Senate on dulv a0, 1975. As 
you will see in the cosy of that document which I have 
attached herewith, the Conmittee has received a nev broad 
mandate; the Cemmittee is "“autncrized toe consider and 
revort on Canadian government and other expencitures on 
scientific activities and matters related theretc”. 


Although these terms of reference could cover 
almost anything pertaining to science policy, our report 
makes it clear that we are not intending to start a general 
enquiry as we did in 1968. It mentions three scecific 
areas on which we would like to concentrate. 


The first item is related to futures studies 
or research. You will soon receive a separate letter, 
accompanied by a special questionnaire, regarding your views 
and “activities in this area’. 


The two other items indicate our intention to 
revisit the scene of science policy in the light of the 
proposals that were put forward in Volumes 2 and 3 published 
in 2972 and 1973. 
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Your organizationpyah Ge existed: in 1566, 
responded to our questionnaire which is renroduced in 
Annex BROLeVolune rly of.OuIm Tepor taion science policy. 
WOet. er Or nok, your idenartment: or agency existed in 
1968, we would like you to answer that questionnaire and 
thus provide us with current information regarding your 
SCLenerric activities. 


in your response, you should take the following 
guidelines into account. The information requested 
is numerical or verbal and descriptive. For those 
questions requiring numerical data, we would prefer to 
get the actual figures, but if they are not readily 
available in your fi'es, please give the best estimate 
and add any useful commentary. 


With regard to the sections of the questionnaire 
requiring only a verbal descriptive response, we assume 
that this will not present a problem. What the Conmittee 
wishes to suggest as an overall guideline is that you 
concentrate on that part of the response which illustrates 
the existing process of science policy making and its 
implementation; the Committee will welcome your comments 
or judgements concerning future changes you believe would 
improve that process. 


in addition, the Committee wowld lixe £o7receive 
from you a response not only to the specific reccismendations, 
but also to the more general suggestions contained in 
Volumes 2 and 3 of its report on science policy and related 


directly or indirectly to your organization. In your 
reply, we expect that you will indicate the proposals that 
you have rejected and your reasons for this rejection. You 


should also identify those which have been accepted and 
describe how they have been implemented. 


Finally, you should feel completely free to add 
any other advice, perception or information that may be 
useful to us. We would like to know the main trends which 
have appeared in the last few years regarding government 
involvement in science, technology and innovation; what 
are the most important developments that can be anticipated 
in the near future in this vital area; and how that 
government involvement can be made more effective to meet 


the needs of Canadians. 
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The Committee would like te receive your 
brief as soon as possible, but not later than tne ‘enc oF 
December. However, we do not intend to hear all 
government departments and agencies and I will communicate 
with you again later on to let you know if and when your 
organization will be invited to appear. 

Our only purpose in undertaking this new enquiry 
is to help improve the formulation and implementation of 


Canadian science policy. For this reason, we hope that 
we will get your full cooperation. 


Yours sincerely, 


Maurice Lamontagne 
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Letter to NON-GOV. ORGANIZ. that presented a brief at 
previous Committee hearing 


14 October 1975 


Dear X 


Re: Forthcoming activities planned 
by the Canadian Senate Special 
Comniittee on Science Policy 


Your organization greatly helped the Senate Snecial Committee on 
Science Policy by presenting a brief some years ago. You will 
undoubtedly be interested to know that the Committee submitted a 
report to the Senate on July 10, 1975, and then recommended that 
“it be authorized to consider and report on Canadian government 
and other expenditures on scientific activities and matters 
related thereto". This recommendation was approved on July 24, 
Los. 


A copy of the Committee's report to the Senate is attached here- 
with. You will see that the Committee intends to resume its 
"watchdog role" in three specific areas: 


1. The futures research programs being carried out within 
government departments and agencies. We intend to concen- 
trate our attention (i) on the futures research role being 
developed by the Institute for Research on Public Policy 
and (ii) on the need for coordinated national networks of 
futures research and information. 


2. A systematic review of the implementation of the recommen- 
dations contained in the Committee's report on science 
policy, A Science Policy for Canada (see especially Volume 
2, "Targets and Strategies for the Seventies", and Volume 3, 
"A Government Organization for the Seventies"); a list of 
recommendations is attached to this letter. 
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3. The critical evaluation of the criteria and techniques used 
by the government to review and assess expenditures and 
programs related to scientific activittes. On February 28, 
1974, the Honourable Jeanne Sauve, who was then Minister 
of State for Science and Technology, announced that her 
Ministry “will be responsible for the development of a 
science policy framework against which individual policies 
can be viewed", that a sctence budget display ‘will be used 
for the evaluation of departmental and agency budgetary 
proposals for scientific activity", and that the Ministry of 
State for Science and Technology “will evaluate these pro- 
posals prior to final consideration and approval by Treasury 
Board and publish annually a report analyzing federal expen- 
ditures on sctence and technology". The Committee intends 
to investigate how these roles assumed by MOSST have been 
developed and how effectively they have been exercised. 


Your organization has demonstrated a genuine interest Uneat 
least sone of the topics the Committee will be considering and 
reporting upon, [| urge you, therefore, to send us any views, 
counsel or information you believe would assist us in our forth- 
coming endeayour, You may want to give us, for instance, your 
assessment of developments in Canadtan science policy which have 
occurred since you appeared before us in 1969, If you decide to 
send us a brte?, we would hope to receive it as soon as 
possible, but Before the end of December, 


The Committee does not intend at this stage to hold a long series 
of hearings, 2s it dtd during its first enquiry. We cannot, 
therefore, ur ertake to hear all those who will submit briefs, 
but we Will certainly give serious consideration to all the 
written representations we will receive, 


Yours sincerely, 


Maurice Lamontagne. 
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2nd, letter to all gov. Depts. and Agencies 


CeCe i 975 


Dear 


Re: Futures Studies Activities 


In my Jetter to you dated September 23, 1975 regarding science 
policy, I indicated that I would send you a separate letter 
accompanied by a questionnaire on the futures research 
activities of your organization. 


If you want to have the background of the present letter, you 
Should refer again to the reporc that our Committee presented to 
the Senate on July 1C, 1975. You have already received a copy 
of that document. In addition, a copy of our paper entitled, 
"Managing the Future: Conference on Anticipatory Institutions" 
will be sent to you upon request. 


As you will see in that report, our interest in futures studies 
and information goes back to 1972 and has taken a major portion 
of our time since 1974. You will also note that the leadership 
role we had assumed in this area, because of the vacuum which 
then existed, has now been assigned to the Institute for 
Research on Public Policy. We have therefore decided to main- 
tain our interest in this field but to fulfill a watchdog role. 
In making a survey of futures studies within the federal 
government, as part of its broader mandate, the Committee's 


specific objectives are: 
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1. to help develop coordinated national networks of futures 
research, 


2. to consider how best the on-going activities in the futures 
studies area, within the federal government, can be 
monitored to ensure, insofar as this can be done, that 
coordination will be effectively achieved, and 


3, to assess the catalytic and residual role of the Institute 
for Research on Public Policy in the development of these 
national networks. 


The Committee needs your assistance in making its survey and I 
am hereby inviting you to respond to the enclosed questionnaire 
to the extent that the information requested is relevant to the 
activities of your organization. It might facilitate matters if 
you would identify for us a person on your staff with whom our 
personnel could establish and maintain contact. 


We hope to obtain your response to the questionnaire, together 
with any additional comments that you may wish to make, as soon 
as possible, but not later than the end of December. 


You will share our view, I am sure, that it is extremely 
important for Canada to develop a coherent futures studies 
program and to make sure that such research will have its full 
impact on decision making. The Committee believes that it is 
essential for a parliamentary group to participate in such a 
development and will welcome your support, 


Yours sincerely; 


Maurice Lamontagne. 


seven a" 
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Letter jani Z me 
Om Ging aide? tive Pacticipated in Barsony & Thompson report 


"24 October. 1975 


Dear 


Nee aorvey ta) eructres sreuaics 


Your organization participated in the Economic Council of Canada 
Survey of futures studies in Canada (Long-Term Forecasting in 
Private and Public Organizations in Canada: Results of a Survey 
by Andre Barsony and Fred G. Thompson, November 1972). I thought 
therefore, that you would be interested in knowing that the 
Senate Special Committee on Science Policy plans, among other 
things, to survey futures studies mainly within tne federal 
governinent. 


This survey was prodosed as part of a report presented to the 
Senate on July 10, 1975, wnere tne Committee recommended that 
"it be authorized to consider and report on Canadian government 
and other expenditures on scientific activities and matters 
related thereto"; this recommendation was approved on July 24, 
1975. A copy of the Committee's report to the Senate is 
attached herewith. : 


As you will see in that document, our interest in futures 
studies and information goes back to 1972 and has taken a major 
portion of our time since 1974. You will also note that the 
leadership role we had assumed in this area, because of the 
vacuum which then existed, has now been assigned to the 
Institute for Research on Public Policy. We have therefore 
decided to maintain our interest in this field but to fulfill a 
watchdog role. In making a Survey of futures studies within tne 
federal government, as part of its broader mandate, the 
Committee's specific objectives are: 
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1. to help develo cegidinated cationai networks of futures 
research, 
studies area, within the feaeral government, can be 
monitored to ensure, insofar as this can be done, tnar 
coordination will be effectively achieved, and 


2. to consider few bast the on-geing activities in the futures 
7 


3. to assess the catalytic ara residual roie af the Institute 
for Research on Public Policy in the development of these 
national networks. 


The Committee has asked all government departments and agencies 
to respond to a detailed questionnaire on their futures research 
activities. A copy of that questionnaire is also attached here- 
with. Since your organization has already demonstrated a genuine 
interest in this area, we invite you to respond to these: quest- 
ions to the extent that they are relevant to your Geuly Leesan 

In addition, we hope that you will send us any views, counsel or 
information you believe would assist us in our forthcoming 
endeavour, If you decide to send us a brief, we hope to receive 
it as soon as possible, but not later than the end of December. 


The Committee does not intend at this stage to hold a long 
series of hearings, We cannot, therefore, undertake to hear all 
those who will submit briefs, but we will certainly give serious 
consideration to all the written representations we will 
receive, 


Yours. Ss vncerely, 


Maurice Lamontagne. 
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QUESTIONNAIRE REGARDING FUTURES STUDIES 


(You will undoubtedly appreciate the difficulties involved 
in the preparation of a questionnaire on such a new and 
still ill-defined topic as futures studies and their use 
in decision making. Moreover, because of our small staff, 
we have not been able to prepare different models of the 
questionnaire designed to fit the particular conditions of 
various types of organizations. If you find that the 
questions are too general, are not applicable as stated 

to your organization, or do not cover the subject as you 
see it, do not hesitate to rephrase them or add to them.) 


1. Futures studies can be defined as systematic research 
through one or more methodologies, into indicative or 
normative medium term and long term futures for the 
purpose of identifying threats and opportunities and 
providing a broader and less short-sighted basis for 
decision making. 


Is this definition acceptable to you? 
If not, give the alternative that you prefer. 


2. Does your organization use the term futures studies 
for the type of activity described above or an alternative 
(e.g., futures research, futurology, futuristics or 
forecasting). Please state alternative if one is used. 


3. Does your organization conduct or sponsor any futures 
studies? 


A. The Planning of Your Futures Studies 


4. How do you perceive your needs for futures studies? 
(Advocates of futures studies make the following assertions: 


a) These studies can provide an "early warning" system 
and help identify emerging problems that might become 


crises. 
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b) They can provide an information environment which 
will help managers to broaden the basis and extend 
the time horizon of their decision-making process, 
thus increasing the probability that their actions 
will have their intended effects and impacts. 


c) Futures studies help develop a sensitivity to 
change, an understanding of the process of change 
and the ability to react to change, thus generating 
a greater capability within management to make more 
quickly the internal organizational improvements 
necessary for successful goal accomplishments. 


If you agree with this perception of needs that can be 
met by futures studies, list them in terms of your own 
priorities and explain why. If you do not agree, 
indicate the needs that would better reflect the 
experience and perception of your organization.) 


5. How are futures studies planned and initiated in your 
organization; do your senior managers actively 
participate in that planning or is the initiative 
left to researchers? 


6. Before initiating a futures research program, how do 
you make sure that the need you have in mind is not 
already met by existing studies made in Canada or 
abroad; do you have access, for instance, to a 
monitoring service giving you information on research 
done or going on elsewhere in the area that concerns 
your organization? 


B. Your Futures Research Programs 


7. How many futures studies groups operate within your 
organization? Please describe the specific needs which 
any one group is expected to meet and give details 
regarding staff, budgets, disciplines and projects 
involved and any other information you believe would 
be valuable concerning your current activities in this 
area. 
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8. 


10. 


ii. 


12. 


Ligh We 


14. 


Does your Organization retain consultants or outside 
contractors to meet your research needs in this area? 
In the affirmative, describe the main features of the 
contracts which have been awarded in 1974 and 1975 
(name of contractors, nature of projects, amounts 
involved, etc.) 


Are you offering grants upon request to outside 
organizations in order to support their own futures 
studies activities? In the affirmative, describe 

the guidelines that you apply and the general features 
of the grants that have been awarded in 1974 and 1975 
in the same manner as in (8). 


Do you envisage to maintain or increase the budget 
devoted to futures studies during the next few years 
and if so, 


a) in response to what needs? 
b) in what form of expenditures: in-house, contracts 
or grants? Explain. 


What are the futures studies methodologies being 
utilized by your staff (the Delphi mehtod, extra- 
polation of trends, morphological analysis, scenarios, 


“cross impact matrices, the dynamic forecasting model 


developed by Jay Forrester and others) ? 


Have you conducted any work in order to improve and 
extend a particular methodology? Describe briefly. 


Is the main technological assessment effort for your 
organization conducted within your futures studies 
group(s), within your organization by a separate 
group, or under contract by outside consultants? 


Give us a brief list of books, articles or reports 

that you have found to give a useful account of the nature 
and scope of futures studies and their introduction into 
the managerial or decision-making structure of your 
organization. Please limit the list to about 10 items. 
(This is not a request for a library bibliography but 

for an indication of the literature which the managers 

of your organization have found to be of value in 


their own work.) 
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C. Use and Diffusion of Your Futures Studies 


15. How and at what level(s) are the results of futures 
studies fed into your decision-making structure? 


16. Give some concrete case histories related to the 
internal use by your senior managers of the results 
of futures studies conducted or sponsored by your 
organization, including the impact they have had on 


decision-making. 


17. What are the steps taken by your organization to 
ensure the best possible diffusion of its futures 
studies (either in-house or contracted out) within 
and outside of the federal government? 


18. What are the main restrictions limiting the diffusion 
of your futures studies; do you have any suggestions 
for reducing those restrictions? 


19. Give the title and a brief outline of the futures 
studies reports sponsored by your Organization which 
are already or will be available in 1975 and 1976 to 
the Canadian public. 


D. Futures Studies Outside Your Organization 


(This section may appear to duplicate question 6. However, 
it should be seen as complementary and as dealing with broad 
Or macroscopic research and with specific studies considered 
to be outside but related to the area of immediate concern 
to your organization.) 


20. Do you believe that there is a need for an integrated 
and continuing Canadian program of macroscopic futures 
research which could give an overview of broad trends 
and alternative futures within an international outlook 
and serve as a framework and reference for your own 
Sspecifac ‘studies? 
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If such a need exists, how in your view could it 
best be met (e.g., the establishment of one or more 
centres within or outside the federal government; 

the coordination of current or of extended activities 
of existing agencies) ? 


Do you have easy access to specific futures studies in 
areas related to yours and made by 


a) other government departments and agencies; 
b) non-governmental organizations in Canada; 
c) organizations outside of Canada. 


If this access is not satisfactory, how would you 
propose to improve it (e.g., the creation of a 
Canadian information centre and relaying station with 
which you would be linked; assignment of this 
responsibility for gathering and diffusing information 
to an existing agency) ? 


Are your senior managers involved in periodic 
discussions of medium-term and long-term threats and 
Opprotunities within the scope of your mission with 
colleagues working in related areas in other 


governmental and non-governmental organizations? 


2 


26, 


If such systematic discussions take place, would you 
describe how they are organized and indicate whether 
they have led to a better mutual understanding of these 
threats and opportunities. 


If such discussions do not take place, do you think 
that there is a need for them and if so, how should 


they be organized? 


ile: 
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INTRODUCTION. 


the Senator Lamontagne in his letter of VeEPTtember® 15-97 Se 
inviting the presentation by MOSST of a brief to the Committee, 
made specific reference to the role of MOSST as the main central 
agency for science policy and its involvement in the government's 
response to the Senate Committee's proposals. The Ministry is 
anxious to assist the Senators in every way possible and in 
preparing this document we have aimed at three specific objec- 
tives: to present a clear picture of the developments in federal 
science policy and organization that have taken place since the 
establishment of the Ministry; to explain how the Ministry's role 
and procedures have developed and, in meeting these two objectives, 
to identify as far as possible the extent to which the recommen- 
dations and suggestions of the Senators have been followed. Many 
of the recommendations were of a nature that called for a response 
from the government as a whole rather than the Science Ministry. 
For this reason, it has seemed appropriate that the Minister 
should himself respond to the Committee since he is in the 
position to speak for the Government regarding matters of organi- 


zation and broad policy. 


BACKGROUND. 


Zs The Senate Committee's examination of Canada's policies, 
practices and organization in science has undoubtedly constituted 
a major landmark in the history of science. It has been recognized 
internationally as probably the most complete and searching 
examination of its type made anywhere in the world and the three 
volume report of the Committee has been read with deep interest 
throughout the scientific community. 

Bhs The Committee's report has been and continues to be required 


reading for all those in government who are involved in the 


development of science policy and organization, and the Committee's 
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recommendations have been discussed, analyzed and evaluated on 
innumerable occasions. Some have been accepted, others have not. 
Many have been partially adopted. 

4. The Committee in the Foreword to Volume 3 of its report 
acknowledge that - "Many of the recommendations contained in 

the second volume of its report, Targets and Strategies for the 
Seventies, have been implemented or accepted in principle by the 
Canadian Government". 

= es The Committee made a number of recommendations concerning 
its own future and the actions that Parliament should take such 
as the organization of a group of Parliamentarians from the 
Senate and the House of Commons to study science policy matters. 
It would be inappropriate for the Ministry of State for Science 
and Technology to comment on these recommendations other than to 
confirm strong support for any new mechanisms by which Parliament 
can be increasingly informed and concerned regarding science and 
its impact on Canadians. 

6. The Ministry of State for Science and Technology (MOSST) 
came into being in the midst of the Senate Committee's deliberations 
and it may be helpful to reiterate briefly some of the main events 
that led up to its establishment. 

fas The Royal Commission on Government Organization recommended 
in 1963 that senior responsibility for science policy be placed 
on a Single Cabinet Minister and that a suitable secretariat be 
established to serve this Minister and the Cabinet. The Commis- 
sioners did not however recommend the setting up of a department 
of science because they felt that scientific activity, like 
economic activity, pervaded such a large segment of the Public 
Service, that attempts to centralize it would) impair the effec- 
tiveness of the many departments of which it was an important part. 
8. In January, 1964, Dr. C. J. MacKenzie made a report to the 


Prime Minister on Government Science and stated that he was in 


ee eee (Scene Polis ee 


general agreement with the Glassco Commission's concept of a 
Central Scientific Bureau but thought that it should be in the 
Prime Minister's Office rather than reporting to the President 

of the Treasury Board as the Glassco Commission had recommended. 
9° The OECD examiners in their "Review of Canada's National 
Science Policy" in 1969, recommended the establishment of a 
Minister of Science assisted by a Central Scientific Secretariat. 
They also recommended the creation of a Government Research Board 
to establish a balance between government targets and the research 
work done at the department level. 

10. There was clearly a trend in all these recommendations to- 
wards a centralization of science policy efforts and the develop- 
ment of a mechanism whereby the Federal Government could develop 
such a policy and oversee its implementation. 

ll. The changes stemming from these investigations did not in 
the final event correspond to any one particular recommendation. 
A Science Secretariat was formed within the PCO and reported to 
the Secretary to the Cabinet. 

12. This was the situation when, in November, 1967, the Senate 
adopted a resolution setting up a special committee to review 

the science policy of Canada. 

13. The Government's decision to establish a Ministry of State 
for Science and Technology was reached in the Fall of 1970, while 
the Senate Committee was in the process of preparing Volume 1 

of their report. The Ministry was not, however, brought into 
being until August, 1971. 

14. The second volume of the Committee's report was released 

in January, 1972, at a time when the new Ministry was in the 
early stages of finding its feet. The recommendations in this 
volume were primarily concerned with the fundamental thrust of 
Canadian Science, the level of funding and the need to build up 


the scientific and technological strength of Canadian industry. 
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MOSST made an extensive appraisal of the Committee's recommen- 
dations and found itself to be well in tune with the Committee's 
views on the importance of supporting innovation in Canadian 
industry. 

Le The major organizational changes recommended in Volume 2 
by the Senators in areas such as the Granting Councils and the 
NRC laboratories presented issues that, while of prime concern 

to MOSST, were on a scale demanding government rather than 
Ministry action. The development of a federal position on these 
issues has since culminated in draft legislation. MOSST has 
contributed to the discussions that have led up to this draft 
legislation. 

oe In their third report, the Senate Committee were in the 
position of having studied MOSST's mandate and terms of reference 
and of having observed the Ministry in action over a short period. 
This volume dealt with the Ministry's role in some detail and made 


a number of recommendations specifically directed to it. 


SCIENCE POLICY AND THE ROLE OF MOSST. 


The Development of Science Policy. 


ie In the concluding paragraph of Volume 1 of their report, 
the Senate Committee stated . .. "We must develop a coherent 
overall science policy so that we can not only meet our economic 
objectives more effectively but also more realistically face our 
social problems." 

Ler This challenge was accepted by the Minustry of State: for 
Science and Technology which, from the day of its inception, faced 
the fact that’ tt could» not deal rationally with specific problems 
nor establish sound working relationships with other government 
departments and agencies until it had developed, and had had 


accepted by Cabinet, a basic science policy framework that would 
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define the essential role of the federal government in the field 


of science. The primary difficulty in developing such a framework 


was the insistence of some authorities in both government and 


the academic sector that science policy should be a Single indi- 


visible entity. The Ministry found this concept to be unworkable 


and there is nothing in the Senate Committee's report to indicate 


that the Committee espoused it. The Ministry has concluded, and 


the Cabinet has now agreed that Federal Government science policy 


includes the sum of policies in three distinct areas. 


a) 


b) 


Policies for the support of science under which 


are included: 


the support of post-graduate university research; 
the arrangements for scientific representation 
abroad; 

the support of Canada's participation in inter- 
national scientific organizations; 

provision of scientifically trained manpower and 
dissemination of scientific information; and 
provision by the government of certain basic 


research facilities. 


Policies for the application of scientific and 
technological resources under which are included: 


policies developed within departments and 
agencies for the use of science and technology 
in support of their objectives; 

policies developed through cooperative inter- 
departmental means for the achievement of 

broad multidepartmental objectives having a high 
technological content; and 

policies to govern procedures involved in the 


use of science and technology such as the "Make 


or Buy" policy. 


ie 
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Cc) Science in Public Policy, the»sactive participation 


of scientifically trained personnel in the develop- 
ment of long term national strategic policies and 
the introduction of scientific knowledge, analysis, 


and methodology into such planning activity. 
The Role of MOSST. 


OR MOSST has experimented with a number of organizational 
structures during its lifetime and its role has been subject to 

a variety of interpretations. The experience of the formative 
years will be further discussed in the next section of this 
document but it is appropriate at this juncture to examine the 
role as it is now maturing and comment on the extent to which it 
matches the role recommended in the Senate Committee's report. 

205 The Senate Committee felt strongly that MOSST's role as 
described in the Order in Council came .. . "within the framework 
of the coordination model", and lacked the authority needed for 

an effective central agency. The Committee recommended that the 
Ministry's role be within the framework of the "concerted action" 
model and specifically that the Ministry's terms of reference be 
modified to give it budgetary authority in relation to science. 
ORNS While the Ministry tended to agree with the Senators that 
its role should be more positive than that of its predecessor the 
Science Secretariat, it could not agree with the Committee's 
recommendation that it be given authority over science expenditures. 
The reasoning behind this stemmed from the Ministry's contention - 
a contention that has since been confirmed as one of the main 
pillars of the Federal Government's science policy framework - 
that science is not an end in itself but a means of solving 
national problems and achieving national goals. The Government's 
interpretation of national goals and its perception of national 


problems are reflected in large part in the objectives set for its 
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departments and agencies. These objectives, in turn, form the 
basis for the development of programs and the allocation of 
resources. The level of funding provided for a Specific depart- 
mental program should reflect the importance of its objectives; 
and within the program, science and technology must compete for 
funds with alternate means of meeting these objectives. 

“OD, it sollows that, since, science is mot, an itself, a 
program but rather one of the means used in the performance of 
programs, a science budget in the conventional sense (i.e. asa 
basis for resource allocation) cannot reasonably be accommodated 
in the existing structure and procedure of the Government; nor 
can the Government organize its decision-making processes in such 
a way that final judgements on the mix and balances of science 
expenditures can be made separately or by a different authority 
than judgements about the allocation of other resources to the 
Government's objectives. 

De The Government can however, through the Ministry of State 
for Science and Technology, ensure that plans and budgets for 
scientific activities are screened by competent analysts know- 
ledgeable in program objectives and operations as well as in 
scientific activities across the Government,and that advice by 
the Ministry is effectively introduced into the decision-making 
process. 

24. MOSST's role may be considered to lie somewhere between 
the coordination and concerted action models. The Ministry sees 
itself as part of the central policy making apparatus,working 

in conjunction with PCO, Treasury Board Secretariat and major 
science departments in the preparation of proposals to Cabinet. 
It will complement and coordinate rather than cduplveater the 
scientific or policy analysis expertise. in departments and 


central agencies. It will bring to bear its knowledge of Government 


objectives and operations and of scientific activities in departments, 
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its growing analytical competence, and the impartiality that 
comes from not having any operating programs of its own. In 
particular, it will assist a "lead" department or take the 
initiative itself where no "lead" department exists, in seeking 
solutions to problems of science policy or programs, including 
the coordination of the programs where more than one department 
is involved. 

25 In accordance with the philosophy expressed in the third 
arm of the new science policy - Science in Public Policy - the 
Ministry will be particularly concerned with providing a science 
input to long-term national strategy, and within this context, 
note is taken of certain recommendations made by the Senate 
Committee regarding the overall national expenditure on R&D and 
the priorities that the Senators felt should be given to certain 
fields of science. 

PAS « The Senate Committee placed strong emphasis on the need 
for long-term planning and the establishment of national R&D 
priorities. MOSST has fully supported the idea of forward planning, 
but has reservations regarding the Committee's proposal that 
national expenditures on R&D should reach 2.5% of the GNP by 1980 
and that approximately 10% of this effort should be devoted to 
basic research. National problems and priorities change over the 
years, and so must the judgements made by Government about the 
balance of resource inputs to the programs for dealing with them. 
A fixed GNP-related target for the input represented by science 
is not therefore meaningful over the long haul. MOSST takes the 
view that the amount of curiosity oriented basic research per- 
formed should probably reflect the wealth of a country in so far 
as it is directed at a search for new knowledge, while reflecting 
national needs in so far as it is directed at the training of 
skilled personnel. The amount of applied research and development 


effort should be related directly to the solution of national 
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problems. The means of supporting basic research are discussed 
further ina later section; 

2hs The Committee recommended that, at least during the 1970's, 
the Government's emphasis in support of basic research should be 
on the human sciences. The Ministry agrees and has highlighted 


the importance of the human sciences in its advice to Cabinet. 


THE DEVELOPMENT OF MOSST'S ORGANIZATION AND PROCEDURES. 


Barly experiments sin organization. 


28. The Ministry of State for Science and Technology was 
launched as an experiment in government organization and has had 
to make its way under difficult circumstances. The Senate Committee 
recommended that an outside task force be set up to review the 
Organization and structure of the Ministry. However, it is not an 
exaggeration to say that the Ministry has never ceased to be the 
subject of review since the day it was founded and has undergone 
several changes in organization and emphasis as it sought to 
establish its proper role and method of operation. 

BS) 3 The original nucleus of the Ministry was provided by the 
staff inherited from its predecessor, the Science Secretariat of 
the PCO. As of September 30th, 1971, there were 41 continuing 
employees on strength. This number has built up over the 4 year 
period to the present authorized strength of 169. The budget for 
the first year (1971-72) was $1.1 million and that One jclavs) GhbucieSinlie 
year $4.9 million. Charts describing the budget and personnel 
complement for each year are given in Appendix A". The main 


organizational structures adopted by the Ministry are given in 


Appendix 'B'. 


10) The early problems of MOSST have been well described ina 
Science Council Background Study - "Knowledge, Power and Public 
Policy". MOSST is a central agency without the power bases that 


are the strength of the other two primary agencies, PCO and the 
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Treasury Board. There were no obvious fields of decision-making 
responsibility for it to step into. Whatever it did was likely 

to transgress the boundaries of other departments and agencies. 
Its proper course was to try to provide a new and needed advisory 
and coordinating capacity to assist the central agencies, to 
establish bonds of confidence with departments and to take ini- 
tiatives in areas that seemed to require it. 

cies Mistakes were made in developing this role. At the outset, 
MOSST had perhaps too high a public profile and tended to make 
public pronouncements on matters that concerned other departments 
and agencies. There was also a temptation to take on everything 
at once and not concentrate the limited resources of the Ministry 
on a few important tasks. The Ministry also had difficulty in 
finding the. right organizational structure £6 carry out) 176 role 
most effectively. 

Ba It is now clear that a small central agency cannot monitor 
and comment on every aspect of day-to-day science activity in 
government. The sheer volume of material passing through the 
Cabinet Committee system alone, a great deal of which has scien- 
tific and technological aspects on which MOSST could have some 
comment, would Ye inet swamp the organization. 

oie} es The Ministry is now taking an entirely new approach to 

its principal role, based on a highly selective choice of policy 
issues and projects. A flexible organization is being created to 
operate mainly on a task force basis. This matrix approach is not 
of course a new idea. It has been employed with success in both 
the public and private sectors. It permits a small group of policy 
analysts and scientists, or others appropriate to the problem 
under study, to be organized as a team for a specific task and 

to be reassigned to handle other problems as they arise. 

342 In order that those outside the Ministry shall have some 


means of identifying who to approach in broad areas of concern, 
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the Ministry has been organized for administrative and 
communications purposes into three branches; Government, 
Universities and Industry. Each branch will have senior project 
directors who will normally take the lead in organizing and 
carrying out policy analysis projects of special relevance to 

the branch. The officers of all branches, however, may be called 
upon to take part in projects in any field where their experience 
or abilities is appropriate. The Ministry will expect to obtain 
assistance from other departments and agencies or from outside 
government when it is needed for certain project studies. 

35%. Within the organization, certain units have been identified 
to carry out continuing responsibilities of the Ministry. While 
these units will operate mainly on a continuing rather than on a 
project basis, specific officers within them or indeed the unit 

as a whole, may be tasked for certain portions of study projects. 
Appendix 'B' contains the present organization chart and identifies 
the’ "continuing activity” ‘units: 

316%. The Senators have emphasized the need for MOSST to have 
staff with policy analysis and development experience. The Ministry 
agrees completely with this view and will continue to apply it in 
its staffing policies. 

37, The role of the Minister was a matter of some concern to 
the Senators who specifically recommended that he be a member of 
Treasury Board and of the Priority and Planning Committees. The 
prerogative for appointing Ministers to Cabinet Committees rests, 
however, with the Prime Minister, and the Ministry is therefore 


not in a position to comment on this issue. 


MOSST'S responsibilities in relation to budgetary matters. 


38. The Senate Committee suggested that departments should 
separate their budgetary proposals for scientific activities from 


their other operational programs. The science budget proposals 


1 
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would then be submitted to MOSST for review and assessment. The 
Ministry would in turn submit them with recommendations for 
approval to an interministerial committee presided over by MOSST's 
Minister. The Committee's views would then be presented to the 
Treasury Board as a package. If Treasury Board judged the package 
too high in the light of overall government priorities and budge- 
tary constraints, the amount of the cut necessary would be 

referred to the interministerial committee to determine how and 
where cuts should be made, again with the advice of MOSST. When 
approved, the science estimates would be published separately, to 
give Parliament and the public a better idea of the size and distri- 
bution of the Government's scientific activities. 

39. While, for the reasons set out earlier, the Treasury Board 
remains responsible for the approval of science proposals in the 
context of departmental programs, procedures have been established 
for the review and assessment by MOSST of proposed science expendi- 
tures, and for advice thereon to be provided to the Treasury 

Board Secretariat. Highlights of the approved science estimates 

are published separately in "How Your Tax Dollar Is Spent". Thus, 
except for the creation of an interministerial committee to approve 
a science budget, substantial changes have been made in the budge- 
tary process for science and technology that are generally in 
accord with the Senate Committee's recommendations. 

40. A Program Review and Assessment Group was established in 

the Ministry in 1973 to provide advice and support to operating 
departments and agencies, and to the Treasury Board Secretariat 


(TBS), On budgetary, program, and management issues having a 


significant scientific and technological content. 


41. The interactions betweeen MOSST and TBS take place in the 
review of science proposals by departments and agencies within 
the framework of submissions for program forecasts, main estimates 


and supplementary estimates. Procedures for carrying out these 
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cooperative efforts and for the computerized science expenditure 
display system which provides historical and current manpower 
and expenditure data in support of the review process, have been 
developed and improved through the 1975-76 and 1976-77 budgetary 
cycles. 
a2)s The separate preparation of data in connection with science 
‘expenditure proposals was initiated with the Treasury Board call 
letter to departments for program forecasts in January, 1974. The 
call letter included a request, on behalf of, and in support of 
MOSST, for detailed information on current and proposed scientific 
expenditures. The data thus obtained, together with past expendi- 
ture trends based on annual Statistics Canada surveys of federal 
science expenditures, were incorporated in a computerized data 
base,along with Main Estimates data for 1975-76,in the fall of 1974. 
43. The data base included information on science resource 
requests and made possible displays categorized by program and 
activity, by research and development and related scientific 

' activity, for both the human and natural sciences. Expenditures 
could also be categorized by performer (intramural, industry, 
university, others), by region; and to some degree by area of 
application. 
44. Overall trends, as indicated by the science expenditure 
data, as well as individual requests for new activities were 
reviewed in the context of government priorities and objectives, 
with particular attention being given to the response of depart- 
ments to, for example, the Make or Buy, Oceans or Space policies. 
Specific recommendations were made to MOSST and [BS managements, 
and to MOSST's Minister during 1975-76 Program Forecast and were 
updated during the course of 1975-76 Main Estimates Review. The 
highlights of the Main Estimates decisions were published at the 
Same time as Main Estimates, in "How Your Tax Dollar Is Spent". 


Thus, science budgetary information was, for the first time, made 
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available with Main Estimates data. 

45. MOSST has also been advising TBS on requests to TBS for 
approval of program plans developed by departments, subsequent 

to their inclusion in program forecasts, and MOSST's Minister is 
briefed on selected submissions to the Treasury Board. 

46. Over the past year, departments have increasingly been 
seeking MOSST advice during the development of program plans 

and program forecasts prior to their submissions to TBS. The 
Treasury Board strongly supports this MOSST role, and TBS has 
advised departments, who have not done so, to consult MOSST before 
putting forward submissions. 

47. Significant improvements in the MOSST-TBS interaction have 
occurred during the 1976-77 Program Forecast reviews just recently 
completed. MOSST carried out a systematic analysis of individual 
departmental "B" budget requests and made recommendations to TBS 
with respect to them. In providing advice to TBS on the program 
forecast, the Ministry has been on the lookout for duplication of 
effort, lack of adequate interdepartmental coordination, research 
not related to departmental mandates, and non-uniformities in the 
planning, budgeting and management of S&T activities. 

48. Thus, while MOSST has not sought the central role in the 
development and approval of a science budget,recommended by the 
Senate Committee, a working relationship has been developed with 
departments and TBS which is providing increasingly effective 
support to departmental program planning, and increasingly useful 


advice to TBS. 


MOSST's responsibilities in relation to international affairs. 


49. Science information from other nations is extremely important 
to Canada and our policies in science and technology must take 
account of what is happening elsewhere. Opportunities for interna- 


tional cooperation in scientific and technological fields are 
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increasing and Canada is involved in a large number of under- 
standings and agreements that are highly scientific in content. 
S0n The responsibility for international science is shared 
between MOSST and the Department of External Affairs, and involves 
a very close consultative relationship between them as heap as 
with other departments. External Affairs is responsible for 
‘international liaison and communications, both bilateral and multi- 
lateral. The Ministry, while recognizing the responsibility of 
External Affairs to manage Canada's overall international acti- 
vities, considers itself responsible for developing appropriate 
policies in relation to international science matters. Where 
appropriate,it may provide leadership for delegations or chair 
interdepartmental meetings to establish national positions. 

51s The Senate Committee in the second volume of their report 
emphasized the need for a good scientific and technological net- 
work on R&D activities at home and abroad,and the futility of 
attempting to repeat a scientific discovery or develop an innovation 
that has already been introduced elsewhere. 

2 2ie The Ministry is in full agreement and has had a major role 
in increasing Canada's scientific representation abroad and in 
promoting scientific and technological missions to foreign 
countries including China and Japan. Since MOSST was formed, four 
additional Science Counsellor positions have been established 


bringing the total to eight. 


MOSST's responsibilities in relation to industrial strategy. 


Sas MOSST has, since its earliest days, had a major interest in 

the problems of Canadian industry and the possibility of overcoming 
these problems by strengthening industry's technological base. 

54. The Senate Committee was very concerned at the low level of 

industrial R&D in Canada and the proportionally high level of R&D 


performed in government departments. This general concern has also 
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been expressed in numerous briefs and letters to Ministers 

and in reports of outside bodies. 

Sisk MOSST put forward the proposition that if government 
procurement in scientific fields could be steered into industry 
rather than into government laboratories, it would have a major 
beneficial effect. This proposal led to the development of the 
Make or Buy policy and its adjunct the Unsolicited Proposals 
Program. The development of these policies is described in more 
detail in an appendix to this brief. 

bier The acceptance by the Government of the Make or Buy policy 
was a distinct achievement for MOSST. It involved intensive con- 
sultation and persuasion since the concept tended at first to 
appear contrary to the individual interests of departments. 

Shs The importance of the industrial aspects of science and 
technology cannot be overestimated and while the primary respon- 
sibility for relations with Canadian industry rests, of course, 
with the Department of Industry, Trade and Commerce, MOSST from 
its early years has expended a major part of its effort on indus- 
trial matters. The Ministry continues to give a very high priority 
to industrial issues: indeed,it is currently reviewing the operation 
of the Make or Buy policy and examining the possibility of extending 
its application. A review of industrial research and development 
incentive programs is also underway,as is the examination of the 
recommendations of a report on the availability of risk capital 
for technological innovation which was prepared for the Ministry 
by Mr. Robert Grasley. 

EiGie In 1974, MOSST made representations to Cabinet on the need 
to enhance the international competitiveness of selected sectors 
of Canadian industry through the development of comparative advan- 
tages based upon technological excellence. Cabinet instructed MOSST 
to set up and chair an Interdepartmental Committee on Industrial 


/ 
Technology Policy. Working papers prepared for this committee have 
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dealt with the shortcomings of existing industrial R&D assis- 
tance programs and the general issue of industrial R&D support. 
These issues are presently under consideration. 

59. A close association exists between the above Committee 

and the Interdepartmental Committee on Industrial Policies and 
Strategies set up by the Department of Industry, Trade and 
Commerce. It is understood that IT&C will be briefing the Senate 
Committee separately on the working of this Committee and on 
other recommendations directed specifically by the Senators to 
that Department. 

60. The Senate Committee's recommendation regarding the 
creation of the Canadian Innovation Bank (CIB) has been partly 
implemented in the context of the Federal Business Development 
Bank (FBDB). A recent MOSST funded study (The Grasley Study 
referred to in para. 57.) supports the need to provide venture 
capital and specifically recommends awards for inventors. 

61. In relation to the Senate Committee's recommendation that 
MOSST and IT&C develop a "marriage bureau" to expedite partner- 
ships between Canadian firms and complementary companies in other 
countries, MOSST is advised that, in recognition of the complexities 
of such an undertaking, IT&C is in the process of forming a highly 
specialized group within the department for this purpose. 

62% The Committee expressed concern regarding the training of 
R&D managers. As a result of a study at Queens University 
sponsored by MOSST, the Canadian Manufacturers Association has 
initiated plans to establish a training course on innovation 
management at one of the leading business administration schools 
in Canada. The formation of the Innovation Management Institute 
of Canada, an independent group which plans to establish R&D 
management courses at a number of centres across Canada, is also 


a step in the direction called for by the Senate Committee. 
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MOSST's responsibilities in relation to the Universities 
and the provision of Highly Qualified Manpower. 

63. Although the Federal Government makes a major contribution 
to higher education through federal-provincial fiscal transfers, 
its direct involvement is limited to the support of post-graduate 
research. MOSST has been involved since its formation in numerous 
studies of the granting system through which the government supports 
such research. Its aim has been to thoroughly investigate the many 
issues and problems associated with the government-university 
interface and develop mechanisms that satisfy both the government 
and academic constituencies. Meetings have taken place with 
university authorities at all levels and also with GEfACLlatSsOL 
the Granting Councils. There are many important issues to cover; 
trends in employment of those with post-graduate training, the 
effects of inflation, the question of the indirect costs of 
research and who should pay for them are examples. 
64. The Senate Committee indicated major concern regarding 
Canada's ability to develop the needed future supply of highly 
qualified manpower and made a number of specific recommendations 
along this line. MOSST shares the Senators’ concern and takes the 
position that the level of support provided by the Government in 
any particular scientific discipline, including support of 
graduate students, should be responsive to foreseeable demands 
for research trained graduates. 
Gor In support of this philosophy, the Councils will need) to 
gain an insight into the training and deployment patterns of 
university educated persons generally and of research trained 
persons in particular. Accurate information on this subject 1s 
not readily available ‘for all disciplines. The! post-census 
Highly Qualified Manpower survey,jointly sponsored by the 


Ministry of State for Science and Technology and Statistics Canada, 
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and the analyses which will subsequently have to be carriéd out 


represent an attempt to improve the information on the’subyect, 


and should assist the Councils in their decision-making. 


MOSSIL Sm sole nan technology assessment. 


(66. MOSST is particularly concerned with providing a science 
input into the long-term national planning. As part of its ongoing 
program, the Ministry has established a Technology Assessment 
Division within the Industry Branch which is its Central "Focus "for 
assessment studies. Its main role is to provide assessments of 
likely advances in science and technology, their alternatives and 
effects on the quality of life in Canada. The assessments are 
designed to provide essential background for the policy formulation 
and advisory roles of the Ministry. 
67s These studies are selected with due recognition of the 
potential contribution which they can make to national priorities. 
peoeased studies are then reviewed by the Project Management 
Committee of MOSST and either approved, modified or postponed for 
later consideration. 

68. In*the category of long-term impact R&D, MOSST“has recog= 
nized the need for technological assessment in the areas of solar, 
fusion and hydrogen energies. Following a detailed study funded by 

MOSST and the Atomic Energy Control Board with assistance from the 
Departments of Supply and Services and National Defence, a report 
was released in June, 1975,that examines Canada's options for R&D 
in fusion systems. The Government, in undertaking the study, 
recognized that nuclear fusion is an important area of science 
which may contribute in an important way to the national long-term 
energy needs. 

69. A comprehensive assessment,funded by MOSST, of solar energy 


systems and their potential for Canada,was prepared by the Brace 
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Research Institute. The fusion and solar energy reports were 

made available to the Interdepartmental Task Force on Energy 

R&D and considered in establishing the R&D priorities. At present, 
a report on the general subject of hydrogen as an element in the 
national energy base is being prepared. It will be completed by 
the end of 1975 and it too will be submitted to the Task Force. 
These three areas of energy technology coincide precisely, though 
not by design, with the topics in the International Energy Agency 
of OECD R&D program which deals with new energy sources and the 


longer range problems. 


MAJOR POLICY INITIATIVES. 


#0. In an earlier comment regarding the role of MOSST, the 
point was made that the Ministry would take the lead in promoting 
policy development studies or expediting specific programs when LE 
was clear that the necessary organization or initiative were 
lacking. 

(A MOSST has on a number of occasions identified problems or 
opportunities in high technology areas that were not receiving 
adequate attention and has taken the initiative in bringing 
together the necessary departments and organizing the development 
Of policy: 

V2 Two types of policy are involved: policies for the develop- 
ment and use of technology in areas of priority concern such as 
the oceans, space, food and energy (these will usually be areas 
which do not fall within the statutory responsibility of any one 
department or agency), and policies governing general procedures 
relating to the use of S&T resources. The latter will be policies 
such as "Make or Buy" which the government wishes observed by all 
departments and agencies. 

Use MOSST has had a full central role in two of these R&D 


policy developments: "Make or Buy" and "Oceans Policy", and a 
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major role in the development of "Space Policy". The Ministry 

has had a participating role (under EM&R leadership) in developing 
policy for Energy R&D. The history of these is given in Appendix 
sie e 

TA. The procedures used in these major policy study initiatives 
differ from one to another. The general practice has been to 
assemble an interdepartmental committee at senior level to give 
general direction to the work and to ensure reasonable balance 

and accordance with the Government's existing policies and inten- 
tions. Under this committee there would be formed a group of 
experts from appropriate departments who would be responsible 

for providing information and taking part in the analysis and 
development of policy proposals. 

Jedjs Outside consultants may be brought in to give specific 
advice or, as in the case of the Ice Covered Waters Study (des- 
cribed in the case history of the Oceans Policy), to act as central 
coordinator OLmEMNe  Sicudy.. 

Howe Within MOSST a senior officer (usually at project director 
level) will be responsible for the general organization and running 
of the study program and the Ministry may, if appropriate, provide 
amseGieitat lat an iSUppoOre Of It. 

UH « Once a policy proposal has been completed and agreed to by 
the main committee, the Ministry will, in conjunction with appro- 
priate departments, decide who should present it to the Cabinet. 
Tt will often. be appropriate that such a policy, be put) forward) by 
a number of Ministers. 

WS The acceptance by Cabinet of a policy proposal stemming 
from this procedure does not necessarily mean that MOSST has no 
further part to play. The Ministry may be instructed by Cabinet 

to take further action such as setting up an appropriate co- 
ordinating mechanism. MOSST will, of course, continue to monitor 


the S&T aspects of both new and existing policies. 
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E THE GOVERNMENT'S POSITION REGARDING THE GRANTING COUNCILS 
AND THE SUPPORT OF BASIC RESEARCH. 
To Canada's scientific capability can be measured in terms 
of the number and calibre of its scientists, the excellence of 
its scientific facilities, its ability to generate, store and 
retrieve scientific knowledge, and its ability to obtain needed 
scientific knowledge from outside sources. 
80. The Federal Government encourages and supports the improve- 
ment of Canada's scientific capability through its support of post- 
graduate university research (an important component of post-— 
graduate training) ,its provision of special facilities and equipment, 
its arrangements for scientific representation abroad, and its 
support of Canada's participation in the activities of international 
scientific organizations. 
Sr: Research stemming from the curiosity of individual scientists 
is the process by which knowledge is generated and the foundation of 
the whole edifice of scientific and technological achievement. Some 
experience in research is an essential part of the scientist's 
training and his performance of research in the universities gives 
strength and vitality to the whole academic system. Furthermore, 
it assures that Canada has a capability to identify and assimilate 
new scientific knowledge. 
82. The Senate Committee made a number of recommendations 
concerning federal support of basic research and suggested a revised 
granting organization consisting of a Canadian Research Board with 
three foundations. These recommendations,together with others, 
received very intensive study and in the spring of 1974 the Government 
reached a number of fundamental decisions which have since been 
translated into draft legislation. 
33. All the studies of the granting council system have recom- 
mended organizational changes to strengthen it, improve the balance 


between the support of the various disciplines, increase the 
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emphasis on interdisciplinary research and harmonize procedures. 
The alternatives offered have ranged from retention of the present 
system to a single granting council covering all disciplines. The 
Senate Committee's proposals had an attractive neatness, simplicity 
and symmetry, but they implied a disassociation of curiosity- 
oriented basic research from mission-oriented basic research and 
a rather strict disciplinary basis for the Organization of the 
granting foundations. 
84. The Government's position tends to be more flexible. While 
maintaining the fundamental criterion of excellence as a basis for 
Supporting university research, the Government wants to encourage 
scientists to tackle problems that relate to national needs and 
Objectives. Furthermore, it places much emphasis on the need for 
interdisciplinary research and will encourage universities to relax 
the disciplinary boundaries of former years. In summary, the Govern- 
ment, while not of course using grant assistance to support research 
directly related to departmental missions, favours a more flexible 
system with greater stress on relevancy to national needs. These 
needs are not limited to research results but also include the 
development of trained manpower, the maintenance of a regional 
balance in research work and the build up of excellence in fields 
of specific importance to Canada. 
852 In order to implement this policy the Government has 
announced its intention to make certain structural changes in the 
granting system. These changes will be detailed in the legislation 
but, as Senators will be aware, the Government's intentions have 
already been made public in the Speech from the Throne, and shigh es) 
number of Ministerial speeches. 
86. It is intended that there shall be three granting councils; 
a Social Sciences and Humanities Research Council, which will be 
responsible for the social science and humanities support previously 


provided by the Canada Council, a Natural Sciences and Engineering 


Science Policy December 3, 1975 


Research Council which will consist of the present NRC granting 
function separated from the NRC laboratories, and the Medical 
Research Council which will retain its present functions. 

SW) The Canada Council will, if this legislation is approved, 
be concerned entirely with the arts. The establishment of a 
separate granting agency for the social sciences and humanities 
will give the added emphasis that is seen to be needed in these 
fields - emphasis that was specifically recommended by the Senate 
Committee. 

88. With one exception, all studies of the Granting Councils 
have recommended the separation of the granting and laboratory 
functions of the NRC (the Science Council agreed that separation 
would take place eventually as a matter of course, but did not 
recommend that such a step be taken at the time of writing, 1969). 
The main argument in favour of separation has been that the manage- 
ment of both functions would be enhanced. The Senate Committee felt 
it particularly important that the management of the laboratories 
be free of the granting responsibility in order to be able to 
devote more time and attention to the laboratory function. These 
and other factors were considered when the Government decided that 
the functions should be separated. The future of the laboratories 
will be discussed in the next section in relation to government 
performance of S&T activities. 

Sor Suggestions were made by the Senate that the NRC support 
for the biological sciences be transferred to the MRC to create 
the proposed life sciences foundation. This proposal did rene 
however, receive unanimous support in the scientific community, 
and it was recognized that the presence of biology within the 
Support programs of the NRC would be advantageous to the encourage- 
ment of interdisciplinary science. 

SOR The granting operations of both the NRC and the MRC are 


highly regarded in the science community and the Government does 
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not feel that any redistribution of responsibilities is called for. 
hikes The terms of reference of the Medical Research Council will 
remain basically the same. 
92. Coordination of the operations of the existing Councils is 
at present carried out by the Tri-Council Coordinating Committee. 
This committee is composed of the heads of the three Councils and 
the Secretary of MOSST and is chaired by the President of one of 
the Councils. This coordinating mechanism was enitiedzed by ithe 
Senate Committee and others as being ineffective, and a number of 
alternatives have been proposed. 
93. The Senators recommended a Canadian Research Board which 
would advise the Minister responsible for the three foundations on 
the overall allocation of funds among them and, in addition, would 
perform the coordinating functions now performed by the Tri-Council 
Committee. The Board would have a part-time independent chairman 
and its membership would consist of the heads of the granting 
agencies and others,including a number of non-government scientists. 
94. While the Government agreed that a strong coordinating 
board or committee was needed, it was recognized that, since its 
main functions would be of an internal or inter-council nature, the 
involvement of non-government scientists would be inappropriate. 
Taking into account the coordinating and advisory role of MOSST, 
it was felt that the Committee should be chaired by the Secretary 
of the Ministry and should report to the Minister of State for 
Science and Technology. It would be composed of the heads of the 
Granting Councils and the Secretary of MOSST. Other Senior Officials 
may be asked to participate in the deliberations on occasion, 
depending on the subject-matter under discussion. The functions of 
the Inter-Council Coordinating Committee will be: 

a) to ensure coverage of all recognized disciplines; 


b) to ensure that the needs of interdisciplinary 
research are met; 
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c) to harmonize granting practices; 
d) to provide a forum for the discussion of matters 
of interest to all three Councils. 

BS a It is emphasized that the Granting Councils will not 
report to the new Inter-Council Coordinating Committee. Each will 
report to Parliament through its own Minister. Each Council will 
have a governing board made up of members selected from the 
scientific community at large and appointed by the Governor-in- 
Council. Finally the Councils will continue to use the peer assessment 


mechanism in the operation of their programs. 


THE GOVERNMENT'S POSITION REGARDING THE SCIENCE COUNCIL OF CANADA. 


96. The Senate Committee has made a number of recommendations 
relating to the Science Council. They include changing the Counciiy*'s 
name to the Science and Engineering Council of Canada, making its 
chairman and vice-chairman full time, increasing its membership 

to include social scientists and doing away with the status of 
associate membership. The Senators were concerned that the present 
roles of MOSST and the Science Council tended to overlap, and they 
suggested that, unless MOSST achieved the authoritative budgetary 
role that they had recommended, the Science Council as a second 
advisory body should be abolished. 

97. The Government is receptive to the Senate Committee's 
recommendations regarding increased membership and the abolition of 
associate membership, but is less inclined to accept the change in 
the Council's title or the appointment of a full time chairman and 
vice-chairman. 

98. There are distinct differences in the roles that MOSST and 
the Science Council play as advisers and the Government intends to 
amend the terms of reference of the Science Council in such a way 
as to emphasize this difference. 


99. The Science Council is independent of government direction 
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and, aS well as developing views on science and science policy, 
plays an important role in educating the public about the impact 
of science and technology on society. MOSST, on the other hand, 
is an "in house" advisory body concerned primarily with internal 
policy development, advice and coordination. The Government intends 
xis 9) its new legislation to emphasize the public role of the Science 
Council and will expect that in the future the Council will concern 
itself more with public awareness of science and its implications 
for society. 

G. THE GOVERNMENT'S POSITION REGARDING THE PERFORMANCE OF S&T 
ACTIVITIES IN FEDERAL DEPARTMENTS AND AGENCIES. 
100. The S&T functions implicit in the statutory responsibilities 


of federal departments and agencies can be grouped under five headings: 


igs Science-based Services 

De Regulatory Functions 

eho S&T Support of Major Government Functions (e.g. Defence) 
4. Support of Basic Research and Overall National 


Capacility in Science. 

8 Support of Canadian Industry. 
ORM It is under headings (1), (2) and (3) above that the Federal 
Government actually performs research and other related activities 
(e.g. scientific data collection, testing, standardization, etc.). 
MO) 2 The Senate Committee made far-reaching recommendations 
regarding the performance of research in federal departments and 
agencies. The "Make or Buy" policy has constituted the Government's 
response to some of these recommendations, and since this policy has 
already been referred to and is described in detail in an appendix, 
it will not be further covered at this point. Recommendations con- 


cerned with the Granting Councils have already been referred to in 


an earlier section. Those concerned with departments and with the 


NRC laboratories were: 


iz. 
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ie that most basic research activities of the Federal 
Government be concentrated in a National Research 
Academy, 
2s that government laboratories with an industrial 

orientation be brought together in a new Crown agency. 
LOSz The Committee called for a National Research Academy with 
three Institutes for the physical sciences, life sciences, and 
social sciences. The NRC laboratories (separated from the granting 
function) were to provide the nucleus of the new organization. The 
future of the NRC laboratories has been debated at great length, both 
inside and outside government, and the decision has been reached not 
to make radical changes to its structure or terms of reference, but 
rather to encourage the agency to make a significant internal shift 
in emphasis towards support of Canadian industry and contribution 
to solution of specifically Canadian problems. 
104. The recommendation calling for a new Crown agency to incor- 
porate those government laboratories involved in industrially oriented 
research implied massive and complex organizational and operational 
issues. The Government is not, however, satisfied that benefits of 
such a large scale reorganization would justify the disruption and 
cost imposed. An example of the problems inherent in bringing about 
such a radical reorganization is the difficulty of deciding what 
aspects of research and development are separable from the mission 
of a department without destroying its operational capability. The 
dividing line between research and other scientific activities such 
as data gathering is often almost impossible to determine. 
LOS: The Government has noted the Senate Committee's general 
emphasis on the need for a continuous overview of the scientific 
activities of departments and agencies, and agrees that such an 
overview is indeed necessary in order to avoid waste, duplication 


and lack of relevance to stated objectives. The Ministry of State 
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for Science and Technology is becoming increasingly equipped 
to perform this function and Senators may be assured that the 
Ministry's overall concerns and objectives are very similar to 
those that the Senate Committee has expressed. 


OTHER MATTERS OF CONCERN TO MOSST IN WHICH THE SENATE COMMITTEE 
HAS EXPRESSED A SPECIFIC INTEREST. 


The Federal Government's relationship with scientific 
MAS Siewheakepesys 

LOG. Federal support of the activities of Canadian scientific 
and technical associations is not at present based on clearly 
defined objectives and guidelines.There is a tendency for depart- 
ments and agencies to react on an individual basis to the needs and 
requests of associations. Furthermore, the Federal Government has 
often had to step in and perform a role that’ in other “countries 
would be performed by some senior non-governmental agency in fields 
such as information and representation. 
OW. The Senate Committee recommended that the Royal Society of 
Canada and SCITEC become the main spokesmen of the scientific 
community, and that the Royal Society of Canada become overall co- 
ordinator of Canadian S&T representation at the international non- 
governmental level. These recommendations did not receive the general 
support of the scientific community and the Government has not acted 
on them. The Government has, however, decided to channel to the 
Royal Society of Canada, through the Department of Supply and 
Services, on an experimental basis, some departmental contracts 
for science and technology services in response to government needs. 
The Ministry of State for Science and Technology will be responsible 
for overseeing the effectiveness of this policy, the aim of which is 
to provide the RSC with some financial support and the opportunity 
to contribute to the solution of national problems. 


OS The Senate Committee recommended that the name of the 


ss 
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Institute for Research on Public Policy be changed to the Institute 
for Research on Social Policy, and that its financing and research 
priorities be approved by a Federal-Provincial Ministerial Committee 
on Science and Technology. 

OSs While the Government recognized the need for intensified 
research on social policy and for avoiding duplication, it never- 
theless felt that this recommendation confused a number of different 
aims. Other possible avenues of cooperation need to be explored 
before resorting to a Federal-Provincial Committee at Ministerial 
level,and cooperation should not, in any case, be limited to the 
social aspects of public policy. The Government feels that the 
Institute's independence is its strength and should not be weakened 


by outside constraints. 
S&T information. 


LEO. It has been clear for some time that Canada needs a system 
for storing, retrieving and disseminating S&T information (STI). 

The Senate Committee placed considerable emphasis on the importance 
of a strong and coordinated STI organization and made a number of 
Specific recommendations on the subject. The overall thrust of these 
recommendations was towards the establishment of MOSST as the general 
focus of STI planning and operations. 

all The Ministry agreed with the importance of STI to Canada 

but did not accept the proposal that MOSST should itself become the 
primary agency responsible. The Ministry will certainly maintain an 
overview of the STI scene, but the prevailing opinion is that STI 
services have to be established in response to the needs of specific 
types of customer. Linkages between systems are being encouraged 

and the NRC is carrying out research on new techniques for storage 
and retrieval of S&T information. Emphasis will be placed on evolu- 
tionary improvements and cooperative use of information resources. 


Li 2s This philosophy was embodied in the direction given by the 
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Cabinet in 1969 that the NRC, under the general direction of the 
National Librarian, develop, in concert with existing information 
organizations, a national scientific and technical information 
system to encompass the natural sciences and engineering. 

dig! Wee 3 In 1974, the National Science Library and the Technical 
Information Services of the NRC were merged in the Canada Institute 


for Scientific and Technical Information. 
Futures Research. 


Dia The Senate Committee made a number of recommendations con- 
cerning the study of Futures. They included enlarging the activities 
of the Economic Council to incorporate a Committee on the Future, 
sponsoring a conference on anticipatory institutions, and coordinating 
technological forecasting activities in the Federal Government. The 
Ministry has agreed with the general intent of these recommendations. 
The Economic Council is now exploring ways and means of extending 
the time horizons of its research and policy advisory functions. A 
leadership role in Canada in futures research has been assumed by 
the Institute for Research on Public Policy. The Institute will also 
serve as a catalyst and clearing house for futures studies. The 
Ministry agreed that some degree of overall coordination of the 
technological forecasting activities within government is also 
desirable. The Ministry chairs the ad hoc Interdepartmental Committee 
on Technological Forecasting which was created in late 1973 in 
answer to these needs. This committee acts as a focus for futures 
activities in the Canadian government. Through this committee, 
presentations on methodology by experienced professional groups, 
surveys and questionnaires on futures studies, discussions and 
information on conferences and seminars have been encouraged. The 
Senate Committee has asked for a separate report on futures studies 


and MOSST will be responding to this request at a later date. 
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Appendix "A" 


MINISTRY OF STATE FOR SCIENCE AND TECHNOLOGY 


TOTAL BUDGET 1971-1976 


LOT Ley 


Ae 


1973-74 


1974-75 


TOT 76 


($ thousands) 


Hg, 
Apoee 
See 
4,603 


4,964 


PLANNED CONTINUING EMPLOYEES 1971-1976 


Marcin sole, 
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nS YS) 
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Appendix ™"C™ 


CASE HISTORIES OF MAJOR SCIENCE POLICY INITIATIVES 
ee ANIL AT IVES: 


OCEANS POLICY 


Policy Formulation 


ie peocepcember, 197.2, Cabinet, in response to a memorandum 
from the Ministers of MOSST and Environment, decided that 
Canada's ocean policies needed review with particular emphasis 
On ocean science and technology and the development of ocean 
industry. Factors critical to this decision were the increased 
demands on both industry and government for the scientific 

and technical expertise necessary for Management and exploit- 
ation of ocean resources coupled with the fact that there 
existed neither a pervasive policy nor overall guidelines to 
govern the actions of federal departments and agencies with 


maritime interests. 


2. Responding to the Cabinet directive MOSST, in cooperation 
with the Privy Council Office, established the Task Force 

on Ocean Industry, Science and Technology with members from 
the federal departments and agencies having maritime respon- 


Sibility. The objectives of the Task Force were: 


(1L)) To bring to: Cabinet'ts abtention: the 
strategic significance to Canada of 
the ocean and its resources. 

(2) To identify areas of marine science and 
technology where federal policies are, 
or will be, inadequate to meet Canada's 
increasing responsibilities, commitments 
and opportunities. 

(3) To recommend specific policies for ocean 
science, technology, and industry which 


could be implemented immediately. 


: 80 


Science Policy December 3, 1975 


(4) To recommend structures and instruments 
for the formulation, coordination and 
implementation of Canada's policies for 


marine science and technology. 


3. The Task Force, which was established under the Ghania— 
manship of the Senior ADM of the Department of Energy, Mines 
and Resources and later the ADM (Ocean and Aquatic ALEALES)., 
Department of the Environment, had representation at the 
level of Director or above from all departments and agencies 
concerned in any major way with ocean matters. The day-to- 
day operations of the Task Force were delegated to a small 
working group to which MOSST provided a senior officer on 


a full-time basis. 


4. The Task Force conducted a detailed study of five 


principal areas of concern relating to the oceans: 


(ab) Management of sub-ocean mineral and 
petroleum resources 
C2) Management and protection of ocean 


biological resources 


(3) Oceans as a medium for transport 
(4) Oceans in relation to defence and security 
(5) Measurement and maintenance of oceans quality. 


These studies were reviewed individually by the interested 
departments and then combined to form a single report. 

This report stressed that Canada must develop and control, 
within areas under Canadian jurisdiction, theessential 
Capacity to locate, manage, and exploit off-shore resources. 


To this end, it was urged that a policy be adopted which 
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would, inter alia, stimulate the development of Canadian 

ocean industry and ensure that Canada possesses an adequate 
level of scientific and engineering expertise and knowledge 
to permit rational management and exploitation of our ocean 


resources. The government approved the policy on July 


Leos. 


Policy Implementation 


5. The provisions of the policy and actions which have 
been taken towards their achievement are summarized as 


follows: 


(1) MOSST and other concerned departments 
and agencies should ensure that Canada 
develop, within five years, an inter- 
nationally recognized excellence in 


operating on and below ice-covered waters. 


6. In response to this provision, an ad hoc interdepartmental 
advisory committee was established by the Minister of State 
for Science and Technology in November 1973 to discuss the 
requisite operating capabilities. At the same time, MOSST 
retained a consultant to assist in the identification of 
program requirements. After extensive consultation involving 
a broad survey of industrial and government expert opinion, 

a series of R&D programs were identified in September, 1974, 
as critical to development of the ice-covered waters operating 
Capabilities. Further extensive interdepartmental discussion 
resulted in the determination of relative priority ratings 

for the various proposed programs and the preparation for 


Cabinet consideration of proposals designed to achieve Canadian 
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ice-covered waters operating expertise. 


(2) The Minister of Industry, Trade and 
Commerce, in consultation with the 
Ministers of other concerned depart- 
ments and agencies should bring forward 
proposals for the development and support 


of Canadian ocean industry. 


7. In response to this directive, the Department of Industry, 
Trade and Commerce has developed proposals to encourage 

greater research and development of ocean technology in 

Canada, efficient production of ocean related products, 
development of internationally competitive service contractors, 
higher degree of Canadian ownership and control, regional 
expansion of industrial activities, and an increased level 

of professional and technical personnel with ocean related 


capabilities. 


8. Of further relevance to the Ocean Policy provisions 

in support of ocean industry has been the establishment 

by the Department of Indian and Northern Affairs of the 
Advisory Committee on Canadian Content in 9il and Gas 
Operations on Canada Lands, recently given a broader mandate 
and renamed the Advisory Committee on Industrial Benefits 

from Natural Resource Development. This sub-committee of 

the Advisory Committee on Northern Development was established 
in March 1974, in light of concerns expressed by MOSST, that 
Canadian ocean industry was not being given adequate oppor- 
tunity to participate in northern resource development projects. 


Since its inception, the Advisory Committee has been instru- 
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mental in bringing about an increased Canadian content in 
certain of these projects. The government's intention to 
promote increased sourcing in Canada of equipment and 
services used in resource exploitation projects has recently 


been stressed by the Minister of Indian and Northern Affairs. 


(3) Special emphasis should be given to 
national marine science and technology 
programs which support various oceans 
related objectives such as the development 
and management of Canada's ocean resources, 
the management of estuarian, coastal and 
nearshore zones and improved capabilities 
to predict marine atmospheric and oceanic 


factors (weather, sea state, currents, ice, etc.) 


9. The Ocean Resource Management Program of DOE represents one 
response to this directive. This is a major 6-year scientific 
program to carry out the scientific research necessary for 
sound resource management in two of Canada's most crucial 
coastal areas: the Strait of Georgia and the Gulf of St. 
Lawrence. The significance of this program goes beyond 
research per se. In both of the study areas there are a 
multiplicity of interests, often overlapping and sometimes 
competing, originating in both the private and government 
sectors, all legitimately concerned regarding the management 
of the ocean resources in the region. In order that all the 
potential "customers" for the research results stemming from 
the Ocean Resource Management Program could participate in the 
overall planning and design of the research, MOSST proposed 
that Program Requirements Boards be established for both the 


Strait of Georgia and Gulf of St. Lawrence sub-programs. 


1 


: 83 


: 84 


Science Policy December 3, 1975 


These Boards are made up of representatives from the federal 
and provincial governments, private industry, public utilities 
and the universities. The purpose of the Boards is to review 
proposed research to ensure that it does, in fact, support 

the management objectives of the ocean resources as viewed 
from the perspectives of the various "customers". MOSST is 


represented on these Requirements Boards. 


10. The Beaufort Sea Project is a further illustration of a 
response to this directive. Conducted as a joint undertaking 
by the government and the Arctic Petroleum Operators Asso- 
ciation, this concerted scientific program is aimed at 
establishing a sufficiently sound scientific understanding 

of the Beaufort Sea environment to allow safe oil and gas 
operations. The program constitutes a total environmental 
approach and includes detailed investigation of wildlife, 
fish, oceanographic and geological parameters, and the inter- 
action between oil, ice, and sea water. It is anticipated 
that the program will result in significant improvement in 
the government's ice and weather forecasting capabilities 

in the area and will lead to a marked upgrading of the 
abilities of both government and industry with regard to the 
detection, containment and clean-up of oilspills in ice- 


infested waters. 


11. Numerous other activities, both ongoing and planned, 
can be considered as responding to the directive to develop 
Marine science and technology in support of broad national 
objectives. Among these are included the ice-covered waters 
proposals; the Ministry of Transport's decision to assist in 


construction and operation of an ice-breaking bulk carrier, 


ae 
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and a proposed 18 million dollar expansion of the Bedford 


Institute of Oceanography. 


Policy Evaluation 


12. The Cabinet decision of July 12, 1973, assigned respon- 
sibility for evaluation of the Oceans Policy and its imple- 
mentation to two agencies, the Canadian Committee on Oceano- 


graphy and MOSST. 


13. The Canadian Committee on Oceanography (CCO) is an 
association of universities, industries and federal government 
agencies that are directly involved in marine research and 

its applications. Because of its multisectoral perspective, 
the CCO was directed by Cabinet to advise the government on 
the general state of Canada's ocean science and technology, 

on possible opportunities for participation of Canadian 
industry in oceans-related programs and on opportunities 

for new Canadian initiatives in the development and use of 


ocean science and technology. 


14. The CCO has reviewed and commented upon the proposed 
program for ice-covered waters operating excellence and, 
through its various subcommittees, has been involved in 
review of the Ocean Resource Management Program proposals 
from the early stages. With regard to international concerns, 
the CCO is the interface agency through which Canadian parti- 
cipation in a growing number of joint multilateral oceano- 


graphic undertakings is being co-ordinated. 


15. MOSST's position with regard to evaluation of the 


Oceans Policy is one of overview and catalysis. The Cabinet 
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directed that MOSST conduct a continuing review of policy 
on ocean industry, science and technology and, in consultation 
with concerned departments, develop appropriate policies and 


guidelines as needs arise. 


16. In order to keep informed, MOSST is represented at 
meetings of the CCO, on the various committees and boards 
which have already been mentioned as having been established 
to ensure effective implementation of various Oceans Policy 
provisions, and on various other oceans-related groups, 

such as the Interdepartmental Committee on the Law of the Sea. 
Moreover, MOSST receives information on programs through its 
budgetary review process in association with the Treasury 


Board Secretariat. 
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"MAKF OR BUY" 


Policy Formulation 


17. Briefs and letters to Ministers and reports from 
outside government on the subject of the decline of 
industrial R&D in Canada during the early 1970's. led, 

in 1971, to consideration of the use of the Government's 
procurement in science and technology fields as a means 


of enhancing the country's industrial technology base. 


18. Although the "Make or Buy" approach for handling 
such requirements had been considered several years 
earlier, it was proposed to give it a more positive 
definition based on current conditions. The objective 

of the policy is to increase the usefulness of government 
science by having industry and other non-government per- 
formers carry out the necessary science and technology, 
thereby, enhancing the level of industrial technological 


Capability in Canada. 


19. All interested departments and agencies were consulted 
during the preparation of three Cabinet Memoranda which 
defined the principles of the policy, the criteria governing 
which scientific activities would be contracted out, and the 
restrictions and limitations for initial implementation. The 
Memoranda were prepared during the first half of 1972. mMossT 
prepared the first two and acted as the focus for the asso- 
ciated interdepartmental discussions. The third Memorandum 


was prepared by DSS with a major input by MOSST. 


Policy Implementation 


20. The policy embraced research, development and feasibility 
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studies in the natural sciences with the preferred performer 


being industry. While other performers from the universities 


and non-profit institutions were not covered by Eis. policy, 


there has been no change in the practice of placing R&D 


contracts with them whenever it is the most effective way 


to do so. 


21. The policy was announced in August 1972 and implemented 


in early 1973. Implementation was based on the premise that 


the onus should be on the departments and agencies, to show 


why new mission-oriented research and development could or 


should not be conducted in industry. The criteria for 


permitting "in-house" R&D were: 


ie 


Where questions of security prohibit 
industrial involvement; 

Where the R&D required is inappropriate 

to industry or a suitable industrial capa- 
bility does not exist and it would not be 

of benefit to Canada to create one; 

Where the R&D is essential to a regulatory 
function and no private establishment inde- 
pendent of the firms being regulated can he 
found or created; 

Where the R&D is essential to the development 
and maintenance of a set of national primary 
standards and of certain secondary and consumer 
standards; 

Where conduct of the R&D is essential to 
establish and maintain the requisite level 


of expertise within Government; and 


a 
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6. Where the conduct of R&D is necessary to the 
effective support and operation of intramural 
capital facilities which provide central testing 
and research services which are agreed to be 


necessary to Canadian industry. 


22. The Department of Supply and Services was assigned 
the central contracting responsibility under the polney.; 
However, the policy did not create special funding and require- 
ments for mission-oriented R&D have been funded through 


normal budgetary mechanisms and procedures. 


Zo. ue tOsdate, Contracts with industry for R&D. and feasibility 
studies under the Make or Buy policy have totalled $72 million. 
Various funded programs (e.g. those of the Canada Committee on 
Agricultural Engineering and the Canada Committee on Meats) 
‘have been established in accordance with the policy. In 
addition, policies for Space and the Oceans, prepared since 
the Make or Buy policy came into effect, have incorporated 


the principles of that policy. 


Policy Evaluation 


24. MOSST is undertaking an evaluation of the policy for 

the period 1973-1975. Preliminary results of this evaluation 
indicate that the results have been in accordance with the 
policy objectives, but that only a few industry sectors have 


been reached by the policy. 
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UNSOLICITED PROPOSALS PROGRAM 


(An Adjunct to Make or Buy) 


Policy Formulation 


25. The increasing involvement of the industrial sector 

in the Government's requirements of science and technology 
as a result of the Make or Buy policy has led to a large 
number of unsolicited research proposals from the private 
sector. A mechanism to handle such proposals was developed 
aaean, adjunct to the Make or Buy policy and was thus the 


initial phase in extending its scope. 


26. The objective of this adjunct is to permit Government 
departments and agencies to take advantage of good ideas 


from outside Government. 


27. The policy adjunct was defined in two Memoranda to 
Cabinet: the first identified the principle of the policy, 
and the second the mechanism for its implementation including 
the establishment of a fund to provide bridge financing 

to support accepted proposals until the sponsoring department 
could incorporate on-going work arising from the proposals 


ime) akieas) lorbvelemene - 


28. All interested departments and agencies were consulted 
during the development of the policy. MOSST prepared both 
Cabinet Memoranda. The first received approval in July, 
1973 and the second in February, 1974. For preparation of 
the second Memorandum, a senior officer from the Department 


of Industry, Trade and Commerce was seconded to the Ministry. 


Policy Implementation 


29. The Department of Supply and Services was given the 


Ee 
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central role in administring the policy adjunct and the 
associated Fund. The policy was implemented in June 1974, 
when establishment of the Fund was approved in the Main 
Estimates of the Department of Supply and Services. An 
announcement was then circulated to all departments and 


agencies and to the public shortly thereafter. 


30. The principal criteria established for acceptance of 
unsolicited proposals from Canadian sources are that the 

work to be undertaken is within the mission and priorities 
of the sponsoring department and that the proposal is suf- 


ficiently unique to warrant a non-competitive contract. 


31. Funding for FY 1974/75 was designated at $3 million, 
which was increased to $10 million for FY 1975/76. Since 
implementation of this policy, 130 contracts with a total 
value of $12.7 million have been placed as of September 


LO pal LD 


32. MOSST has participated on a continuing basis in the 
interdepartmental evaluation of each unsolicited proposal 

to assess the relevance and priority of the work to be 
performed within the overall program of scientific activities 


of the sponsoring department. 


Policy Evaluation 


33. DSS has provided monthly reports on the status of the 
Unsolicited Proposals program and has reviewed the results 
ef the initial 16 contracts which have been completed. This 
initial evaluation indicates that the results of the initial 
contracts have been of commercial and technological signifi- 


cance while contributing to the science mission of the 
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sponsoring departments. A good example of this dual 
achievement would be the $375,000 contract to Huntec-70 
Ltd. for the development of a new seismic system to map 
the geology of the ocean floor. Not only was the project 
a success technically, it also contributed to the science 
mission of the Bedford Institute of Oceanography and gave 
further strength to the scientific and technological 


capabilities of the company. 
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SPACE POLICY 


Policy Formulation 


34. Canadian space activities, which date back to the 1950's, 
have included satellites for research, technology development 
and operational purposes and have involved Significant bilateral 
and multilateral cooperation with other nations and agencies. 
Canada's primary interest in space is to use it for applications 
that contribute directly to the achievement of established 


national goals. 


35. The development of a definitive space policy began in 

the early 1970's with the establishment of an Interdepartmental 
Committee on Space. This committee, which had membership 

from those departments and agencies with responsibilities 

or interests in space science, reported to a Cabinet 
Committee. 

36. Almost from its inception the committee found itself 
involved in the issue of Canada's possible participation 

in the U.S. Space Shuttle Program. The complexity of this 
issue tended to overshadow the more general but nevertheless 
pressing problem of establishing a national space policy. 

Lack of Such a policy, in turn, made 1t difficult sto: reach 


a decision regarding the shuttle program. 


37. When the Ministry of State for Science and Technology 
was formed the secretarial responsibilities for the Inter- 
departmental Committee on Space (ICS) were accepted by the 
Ministry as part, of its inheritance, from the Sciences Secre— 
tariat. The Ministry considered the development of a space 


policy to be an important matter and, through its membership 
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on the ICS initiated studies and discussions that led up 

to the presentation to Cabinet in April 1974, by the 

Minister of State for Science and Technology of a proposed 
Canadian Policy for Space. This policy, which was accepted 
by Cabinet was based on the principle that, to make effective 


use of space application systems, Canada requires: 


(a) appropriate knowledge of space 
science and technology 
(b) the ability to acquire and operate 
effective and economic space systems; and 
(c) the ability to have space hardware (e.g. 


satellites) launched when required. 


38. The policy emphasized the need for Canada to take 

part in international space activities, to build up the 
capabilities of Canadian industry and, in particular, to 

aim towards a high level of Canadian content in the 

design, construction and program management of satellite 
systems. It was agreed that Canada will continue to rely 

on purchasing foreign launch vehicles and launching services 
for her satellites but will enhance access to such services 


by participating in the supplying nation's space program. 


Policy Implementation 


39. The Interdepartmental Committee on Space has the 
responsibility for coordinating the government's space 
effort. The government has been pursuing procurement 
policies and procedures aimed at progressively increasing 


the Canadian content in our satellite systems. The government's 


Se 
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objective has been to create areas of specialization in 
Canadian space industry and to develop a vertical integration 
of activities from research through to the marketing of space 
products in those areas. Fxamples include the remote 
manipulator system for the U.S. space shuttle program which 
was developed and will be supplied by a consortium of Canadian 
companies headed by SPAR Aerospace; major subsystems of the 
Communications Technology Satellite have been designed and 
built in Canada as have certain subsystems for U.S. spacecraft; 
further, a Canadian company, MacDonald, Dettwiler and Asso- 
ciates, has developed with government assistance a portable 
ERTS station to acquire data from earth resource satellites. 
The station will be used in Canada and is being successfully 


marketed in other countries. 


Policy Fvaluation 


40. The Ministry, through the ICS, will continue to 
maintain a general overview of space activities, assess 
the results of the new space policy and, when appropriate, 


advise the government on any needed changes. 
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ENERGY RFSFARCH AND DEVELOPMENT POLICY 


Policy Formulation 


41. The focus for the development of this policy has been 


the Department of Energy, Mines and Resources. MOSST has 


played a supporting role. 


42. On 15 January, 1974, the Cabinet accepted a proposal 
put forward by the Minister of Energy, Mines and Resources 
that a Task Force be established to review, develop and 


implement a coordinated federal program on Fnergy R&D. 


43. The Task Force which reported to the Minister of EMR 
was composed of Deputy Ministers or senior officials of 
sixteen departments and agencies having responsibilities 

or interest in energy matters and was chaired by the Deputy 


Minister of EMR. 


44, The objectives of the Task Force were to: 

1) review federal energy R&D activities; 

2) develop and implement a coordinated federal 
programm on ,enerngy R&D. 

3) advise Treasury Board on the allocation of 
funds for energy R&D; 

4) coordinate energy research and development 
activities in the federal government, including 
the federal approach to major international and 
federal-provincial initiatives; 

5) provide for the exchange of information on 
energy policy and strategies which would affect 
the direction of federal energy research and 


development programs. 
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45. The work of the Task Force was divided between a 

number of working groups each of which was allotted a specific 
area JOf athe subject for study. Mosst accepted the responsi- 
bility for organizing the preparation of a working paper on 
the various forms of financial incentive available to the 


Government for the encouragement and support of Energy R&D. 


46. In April 1975, the Task Force reported to the Cabinet 
recommending a number of Energy R&D programs that it considered 
should be initiated on a high priority basis. It also recom- 
mended an ongoing structure to develop and implement these 
programs. The Cabinet accepted the recommendations in 
principle but called on the Task Force to make a further 

study and come forward with a proposal for allocating relative 


priorities to the programs. 


47. Work on developing these priorities has continued and 
recommendations will be presented to Cabinet in the near 


WHE ULES - 


Policy Implementation 


48. The policy will be implemented by an organizational 


structure made up of: 


(a) The Task Force on Energy R&D; 

(b) A Panel on Energy R&D reporting to the 
Minister of EMR, composed of senior 
representatives from federal Tegordenace. 
ments and MOSST; 

(c) The Office of Energy R&D in EMR; 

(d) Lead departments and agencies identified 
in the Task Force Report as being appro- 


priate to each program; 
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Policy Fvaluation 


49. The responsibility for reviewing and evaluating the 
policy will rest with the Minister of Energy, Mines and 
Resources. 


Published under authority of the Senate by the Queen’s Printer for Canada 


Available from Information Canada, Ottawa, Canada 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 


The Honourable Donald Cameron, Deputy Chairman 


and 


The Honourable Senators: 


Asselin 
Bélisle 
Bell 

Blois 
Bonnell 
Bourget 
Buckwold 
Carter 
Giguere 
Godfrey 
Goldenburg 
Grosart 
Haig 


27 Members 
(Quorum 5) 


Hastings 
Hicks 
Lang 
Manning 
Neiman 
Riel 
Robichaud 
Rowe 
Stanbury 
Thompson 
van Roggen 
Yuzyk 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and amtters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Tuesday, December 16, 1975 
(11) 


Pursuant to adjournment and notice, the Special Com- 
mittee of the Senate on Science Policy met this day at 9:00 
a.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bonnell, Cameron, 
Carter, Godfrey, Grosart, Lamontagne and Lang. (7) 


In attendance: Messrs. Philip J. Pocok, Director of 
Research, and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The Chairman made an opening statement. 


The following witnesses were heard: 


The Honourable C. M. Drury, 
Minister of State for Science and Technology; 


Dr. M. J. LeClair, 
Secretary to the Ministry of State for Science and 
Technology; 


Mie Daria Eross: 

Generai Director, 

Program Review and Assessment Division, 
Government Branch, 

Ministry of State for Science and Technology. 


During the course of his introductory remarks, Mr. 
Drury tabled five documents entitled: “The Granting 
Research Councils”, “The Role of the NRC in Canadian 
Science and Engineering: A Redefined Policy Framework”, 
“Trends in Science and Expenditures”, “Distribution of 
National R&D Expenditures by Sectors of Performance 
and Country, 1967-1971” and “Comparison of Federal Gov- 
ernment Costs for Science, R&D, and Mission-Oriented 
R&D”. The Committee Agreed to print these documents as 
appendices to this day’s Minutes of Proceedings. They are 
printed as Appendices “9 to 13”, respectively. 


At 11:00 a.m., the Committee adjourned to the call of the 
Chair. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 


Re 


The Standing Senate Committee on Science Policy 


Evidence 


Ottawa, Tuesday, December 16, 1975. 


The Special Committee of the Senate on Science Policy 
met this day at 9 a.m. to consider Canadian Government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, although the min- 
ister cannot remain more than an hour this morning, I 
Should like to make a statement of about ten minutes’ 
duration, which I hope will help us later to gain time and 
make more rapid progress. 


During our first public hearing, held on December 3, we 
had a wide-ranging and at times confusing discussion. 
That was to be expected at the beginning of a dialogue on 
complex issues. I would hope, however, that from now on 
our discussion will be more specific and positive because 
the time at our disposal is rather limited. 


After our first meeting I once again read sections B and 
C of the brief, and I had the feeling that they had not been 
prepared by the same author. Section B partly contradicts 
section C and contains several misrepresentations about 
our committee’s views and recommendations. For these 
reasons, but also because it had often been reproduced 
before, more or less textually, in public speeches by the 
minister and his officials, section B should probably have 
been left out of the brief. 


However, it has been included and the misrepresenta- 
tions it contains concerning the committee’s report have 
already been and could again be the cause of a sterile 
dialogue. Although those misrepresentations were likely 
unintended, I believe that they should be corrected once 
and for all so that we can proceed with our work in a 
climate of better mutual understanding. I now propose to 
do this as objectively and as briefly as possible. 


1. In paragraph 18 it is stated that some authorities had 
insisted that “science policy should be a single indivisible 
entity,” that the ministry found this concept unworkable 
and that “there is nothing in the Senate committee’s report 
to indicate that the committee espoused it.” It would have 
been closer to the truth to say that we strongly rejected 
that view espoused by the supporters of what we described 
in volume 1 of our report as the Republic of Science and 
the Republic of Management. We insisted on the distinc- 
tion between policy for science and science for policy in 
much the same way as MOSST does. Thus, there is much 
more basic and substantial agreement between us on this 
issue than the brief would lead us to believe. The fact that 
science policy, like many other policies such as trade and 
fiscal policies, is divisible and may have three or more 
distinct areas should not lead us to conclude that there is 
no such thing as a science policy. 


2. In paragraphs 20 and 21, it is stated that the committee 
recommended that MOSST should have budgetary author- 
ity over science expenditures. As Senator Grosart has 
pointed out, we never made such a recommendation. We 
proposed that the ministry, in addition to its other respon- 
sibilities, should be asked to review and assess proposed 
science expenditures before their approval. In paragraphs 
23, 24 and 25, and later on in the subsection of the brief 
entitled “MOSST’s responsibilities in relation to budgetary 
matters,” the ministry decribes the new role assigned to it 
in January, 1974, in almost exactly the same terms as we 
had proposed it in our volume 3 published in September, 
1973. In paragraph 39, for instance, it is stated that ““proce- 
dures have been established for the review and assessment 
by MOSST of proposed science expenditures.” Thus, the 
tactic used in some parts of the brief seems to be to present 
a straw man by attributing to the committee a proposal it 
did not make, then to destroy this straw man and describe 
the new reality which is usually in close conformity with 
what the committee had recommended. This tactic is con- 
fusing, to say the least, and is certainly not conducive to an 
orderly discussion. 


3. The brief creates another useless confusion in relation 
to the budgetary procedure regarding proposed science 
expenditures. Senator Grosart referred to it during our 
first hearing. The committee, in volume 3 of its report, had 
recommended the establishment of a science budget 
whereby estimates related to scientific activities would be 
submitted to a special and separate review and assessment 
procedure before being approved. 


The brief states in paragraph 22 that “a science budget in 
the conventional sense (i.e. as a basis for resource alloca- 
tion) cannot reasonably be accommodated in the existing 
structure and procedure of the Government.” But in para- 
graph 23 it asserts that “The Government can, however, 
through the Ministry of State for Science and Technology, 
ensure that plans and budgets for scientific activities are 
screened by competent analysts... and that advice by the 
Ministry is effectively introduced into the decision-making 
process.” I submit that this is exactly what the committee 
had in mind when it recommended the establishment of a 
science budget. 


Subsequently, the brief goes on to describe in detail four 
steps that the new budgetary procedure involves. First, as 
indicated in paragraph 42, it calls for “the separate prepa- 
ration of data in connection with science expenditure 
proposals” by departments, including ‘detailed informa- 
tion on current and proposed scientific expenditures.” This 
corresponds exactly to the first step proposed by the com- 
mittee at pages 656 and 6957 of volume 3 where we said: 


Departments and agencies would continue to prepare 
their budgetary proposals as they do now, except that 
they would separate their scientific activities from 
their operational programs. 
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Secondly, according to paragraph 44 of the brief, “overall 
trends, as indicated by the science expenditure data as well 
as individual request for new activities were reviewed 
(MOSST) in the context of government priorities and 
objectives.” Paragraph 46 indicated that “Treasury Board 
strongly supports this MOSST role and TBS has advised 
departments, who have not done so, to consult MOSST 
before putting forward submissions.” Paragraph 47 states 
that “In providing advice to TBS on the program forecast, 
the Ministry has been on the lookout for duplication of 
effort, lack of adequate interdepartmental coordination, 
research not related to departmental mandates, and non- 
uniformisties in the planning, budgeting and management 
of S & T activities.” This second step corresponds exactly 
to what the committee recommended at page 657 of volume 
3, where it states: 


The science budget or the estimates related to scientif- 
ic activities prepared by departments and agencies 
would be submitted to the Ministry of State for 
Science and Technology for review and assessment, 
instead of being presented to the staff of Treasury 
Board. For the government as a whole and for Trea- 
sury Board in particular, this procedure would repre- 
sent a significant improvement over the present situa- 
tion. Supervision by an impartial group of science 
policy advisers would offer a better guarantee that 
waste and undesirable duplication were minimized 
and that new opportunities were not missed. 


Thirdly, the brief makes clear that MOSST’s recommen- 
dations go to Treasury Board which retains full authority 
to approve proposed science expenditures. The committee 
had proposed that such authority be shared with a new 
cabinet committee for science and technology. We still 
believe that our proposal had distinct merits, but we accept 
the government decision, at least for the time being. 


Finally, as the brief says in paragraph 39, “Highlights of 
the approved science estimates are published separately in 
‘““How Your Tax Dollar is Spent’.” Thus, the brief claims in 
paragraph 44 that “science budgetary information was, for 
the first time (in 1975-76), made available with Main Esti- 
mates data.” 


This last step of the new procedure corresponds to what 
the committee recommended when it said, at page 658 of 
volume 3: 


The approved estimates of departments and agencies 
consolidated in the overall science budget would be 
published separately, as is now done in some countries. 
This would give Parliament and the public a better 
idea than they now have of the size and distribution of 
the government’s scientific activities. 


Thus the government now has, for all practical purposes, 
a science budget, and it has adopted for its preparation 
substantially the same procedure as that recommended by 
the committee. During our first meeting on December 3, 
the Minister of State for Science and Technology reluc- 
tantly recognized, under questioning by Senator Grosart, 
the existence, for all practical purposes, again, of such a 
science budget. It would have been less time-consuming 
and, I believe, less confusing, if the brief had clearly 
recognized this new development, instead of stating that 
such a budget could not “reasonably be accommodated in 
the structure and procedure of the government.” 


4.This is the last item I wish to underline this morning. 
In paragraph 26, the brief gives the impression that the 
committee, quite impractically, recommended a “fixed- 


GNP-related target for the input represented by science.” 
It is true that we suggested that “national expenditure on 
R & D should reach 2.5 per cent by 1980”, but, to us, this 
was not a fixed but a moving target, to be attained over a 
period of about a decade. Moreover, we added in our 
recommendation:” It being understood that the Canadian 
government’s direct contribution to reaching this target 
will be restricted to the support of worthwhile programs 
and projects.” This very important restriction cannot be 
interpreted, in my view, as proposing fixed targets. If the 
author of the brief had carefully read the interpretation 
given by the committee to its recommendation on pages 422 
and 423 of volume 2, he would not have reached the conclu- 
sion that the objectives we proposed were fixed. While the 
brief gives the impression that targets are not meaningful, 
in the same paragraph it states the “MOSST has fully 
supported the idea of forward planning” which was put 
forward by our committee. I find difficult to reconcile 
these two attitudes, because to me, and to most other 
people, I think, planning means precisely to set objectives, 
goals, targets and strategies. In fact the minister himself, 
during our first meeting, agreed that ideally the relative 
share of R & D performed by Canadian Industry should be 
slightly less than that of the private sector in other 
advanced countries because of our proximity to the United 
States. To me this is a target, and by a strange coincidence 
it is quite similar to the 60 per cent recommended by the 
committee in volume 2. 


I hope that this statement will help clear up the confu- 
sion and correct the misrepresentations about the commit- 
tee’s views contained in section B of the brief. I would 
therefore suggest that from now on we forget about this 
part of the presentation and that today we concentrate on 
the first two subsections of section C, dealing with 
MOSST’s role, more particularly in relation to budgetary 
matters. 


Since the substance of our proposals regarding this spe- 
cial budgetary procedure for science expenditures has been 
accepted by the government, I believe that we should 
concentrate on how this new procedure works in practice. 


I thank my colleagues for their patience in allowing me 
to make this statement, and I hope it will clear up a few 
matters, so that we will this morning be able to pursue our 
dialogue with the minister in a less confusing climate than 
at our first meeting. 


I do not know if the minister wants to add something. He 
certainly has a right of rebuttal. If not, I will ask senators 
if they have any questions to raise in relation to that part 
of the brief. 


I think that from now on, in order to save time and to be 
more systematic, we should proceed more or less section by 
section through the brief. 


The Honourable C. M. Drury, Minister of State for 
Science and Technology: Well, Mr. Chairman, I am 
delighted that in spite of my obtuseness, and my appear- 
ance as a reluctant dragon, you have succeeded in estab- 
lishing that the minister and the committee are in com- 
plete agreement... 


The Chairman: I would not say “complete”, but 
“substantial”. 

Hon. Mr. Drury: —and that any disagreements are 
illusory. 


I undertook last time to seek and put together some more 
figures, which I will table with the committee this morn- 
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ing, rather than make the mistake of trying to explain 
them, as this seems to lead to confusion. 


We are fortunate in that this morning we have Dr. 
LeClair and his able assistant, Mr. Dewar, here, and per- 
haps the committee can get more light than heat out of 
these two gentlemen. 


I would like, with your permission, to say that I am glad 
to discover that the brief and the views of the committee 
are in substantial agreement, in spite of some seeming 
confusion introduced at the last meeting. I myself, as my 
opening remarks indicated, am very appreciative indeed of 
the reports of this committee. I did say that we were in 
substantial agreement with them, and, indeed, that we had 
adopted a great many, of the recommendations. I would 
agree with your formula for passing over this now, as a 
minor incident in the work of the committee, so that we 
can get on to something that is perhaps more constructive. 


I would like to table with the committee some short 
papers, of which I have an index. The first item is on the 
granting research councils, their goals, objectives nad 
functions. 


The Chairman: Is this in addition to what is already in 
the brief? 


Hon. Mr. Drury: Yes. Next is a paper on the role of the 
National Research Council in Canadian science and engi- 
neering, a redefined policy framework, which has been 
worked out by the National Research Council. The third 
item is on trends in science expenditures, relating to the 
general conclusions reached by the committee and shared 
by us, that as a percentage of either gross national prod- 
ucts or the national budget, research and development 
expenditures had been declining in the past three years. 
The fourth item is on the distribution of national research 
and development expenditures by sector of performance 
and country, 1967 and 1971. Finally we have a comparison 
of federal government costs for science, research and de- 
velopment, and mission-oriented research and develop- 
ment. 


I do not have copies for all the members of the commit- 
tee, so perhaps these might go into the record so that they 
can be made available in that way. It appears that we do 
have copies made, but rather than try and deal with them 
now, I think it might be useful to let the committee have a 
look at them first. 


The Chairman: What are the views of the members of 
the committee? Should we have those figures printed as an 
appendix to these proceedings? 


Hon. Senators: Agreed. 
(For text of tables, see Appendices pp. 20-48). 


The Chairman: We still have about 40 minutes. Do any 
members of the committee have questions as to the actual 
working of these special budgetary procedures? I would 
hope that we could deal with this this morning, so that in 
future meetings we can turn to something else. 


Senator Carter: Mr. Chairman, at the last meeting I 
think we all had a round of questions except yourself. I do 
not think you should deprive yourself of the opportunity to 
ask questions. I propose that you start the questioning 
today. 


The Chairman: Very well. My first question, which I am 
sure is in the minds of all members of the committee here 


this morning, is to ask the minister to describe to us in as 
much detail as possible this kind of budgetary procedure. 


How does it work in practice? How does it work in terms 
of the way the departments and agencies present their 
proposed science expenditures, the way they are submitted 
to MOSST, the way they are reviewed and assessed by 
MOSST in conjunction with Treasury Board, and then the 
way they are finally dealt with by Treasury Board? I think 
this is more or less at the centre of what we were trying to 
get at at the last meeting. 


Hon. Mr. Drury: Mr. Chairman, I might suggest that if 
the committee agrees, rather than my trying to explain this 
I might ask Mr. Dalton Cross, of the ministry, who is the 
man directly engaged and directly responsible for the 
supervision of this process, if he would like to lead the 
committee through it. 


Mr. D. H. E. Cross, General Director, Program Review 
and Assessment Division, Ministry of State for Science 
and Technology: Mr. Chairman, the description we have 
here in the brief is fairly complete. I can either try to 
respond to particular questions that are asked in relation 
to the outline here or go into detailled description myself, 
whichever you would prefer. 


The Chairman: I would like you to describe the proce- 
dure and how it works in practice. For example, when a 
program forecast is prepared and the main estimates sub- 
mitted, how do you get the science proposals from the 
departments and agencies, how do you deal with them, and 
how does Tresury Board deal with them? 


Senator Grosart: Perhaps Mr. Cross might fit it into the 
calendar described in “How Your Tax Dollar Is Spent”. 
This is a calendar of exactly when the departments bring 
in their estimates. 


Mr. Cross: Each year, in January, the Treasury Board 
Secretariat issues a call for program forecasts in which 
they ask the departments to submit their budgetary pro- 
posals. There is attached to that call letter what is called a 
science addendum, and this requests particular budgetary 
information with respect to the A base—that is, the ongo- 
ing activities of departments—as well as the B budget 
proposals. This information is submitted to the secretariat 
along with the program forecast. A copy of the science 
addendum is peeled off from the information submitted to 
the board and sent directly to MOSST. We examine this 
information and try to build up an overview of the trends 
in science expenditures and the effects that the B budget 
proposals—that is, the new items that the departments 
wish to pursue—will have on these trends. We also have 
access to the program forecasts themselves. 


Senator Grosart: What about non-budgetary items? 
Mr. Cross: What do you mean by that? 


Senator Grosart: Well, there are non-budgetary items in 
the estimates, and I just wondered if they were included in 
the addendum request. 


Mr. Cross: The addendum covers current and capital 
expenditure proposals in departments. 


Hon. Mr. Drury: I think this is a sort of technical 
distinction. For instance, the expenditure made on a loan 
basis by AECL are classified as non-budgetary and these 
are included in the total. 
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Mr. Cross: It includes only budgetary estimates. 


Senator Grosart: Well, you have statutory items, items 
to be voted, and non-budgetary items. There are three 
distinctions made in the estimates and they are important. 


Mr. Cross: The MOSST analysts take the information 
contained in the program forecasts concerning the B 
budget proposals of the departments, examine it in the 
context of the trends illustrated by the science expenditure 
data and form views of the relevance of these proposals to 
the department’s mission, the government’s priorities, and 
to the science policy objectives as have been expressed by 
certain policies set out by MOSST with the assistance of 
departments, such as the “make or buy” policy. Having 
formed these views our analysts sit down with their oppo- 
site numbers in Treasury Board, that is the analysts of 
each organizational element of the Secretariat. They dis- 
cuss the B budget proposals with the analysts and attempt 
to arrive at an agreement. During this process MOSST 
analysts also interact both with our own management and 
our own minister in a series of briefings held in the period 
from the end of May into June. 


Having reached agreement with the analysts on most 
items, we then prepare briefings for the heads of director- 
ates in Treasury Board, that is the Director of the groups of 
analysts in each of the major organizational elements of 
the Secretariat. So we have an interaction at the analyst 
level and at the level of each Treasury Board directorate. 
The directors in turn make recommendations to their supe- 
riors, to their deputy secretary, while we on our side make 
recommendations to our own management trying to 
resolve differences. Where we cannot come to agreement at 
the analyst level, there are interactions between the two 
organizations at the Director level, at the Deputy Secretary 
level and at the Secretary level itself. Unresolved issues 
may be carried on to the Treasury Board level through our 
advice to our own minister. 


The Chairman: I understand, Mr. Minister, you are a 
member of Treasury Board. 


Hon. Mr. Drury: That is right. 


Mr. Cross: This process continues on during the course 
of the year into July and August, to the time when 
individual ministers may be making appeals to Treasury 
Board itself and subsequently on into the preparation of 
the main estimates. The cycle is completed with the call for 
main estimates which departments are expected to have 
submitted by December Ist. We are also involved in discus- 
sions with board analysts on changes which may be occur- 
ring at the last minute. 


That essentially closes the cycle for program forecasts 
through to the main estimates. During the course of the 
year we also interact both with the departments and the 
board itself on individual submissions both for requests for 
supplementary estimates and for program approval. We 
will work with officials of the departments in trying to 
develop good submissions, submissions that are responsive 
to the government’s priorities and are consonant with such 
science policies as have been established, and we will give 
separate advice thereon to Treasury Board officials. We see 
all Treasury Board submissions which have a science con- 
tent and normally have an opportunity to influence their 
content at the departmental level as well as giving advice 
to Treasury Board officials themselves. : 


I think that is a fairly concise but complete description 
of our interaction. 


Senator Carter: This is a whole year’s procedure? You 
start in January of one year for the estimates to be pub- 
lished in February of the following year? 


Mr. Cross: That is correct. 


Senator Grosart: Does any other ministry have this 
function, Mr. Minister? 


Hon. Mr. Drury: You asked if any other ministry has 
this function? 


Senator Grosart: Does Environment have environmental 
items broken down? Does Energy, Mines and Resources 
have the same? 


Hon. Mr. Drury: In their respective field each depart- 
ment has, if you like, an overview. There has been recently 
established in the Department of Energy, Mines and 
Resources an office of energy planning which endeavours 
to take an overview of energy throughout all the opera- 
tions of all government departments, and in consultation 
with these other government departments to establish the 
implementation of energy policies, energy projects. The 
same is true with the Department of the Environment, 
although they do not have the same access to the review 
procedure, by reason of their less intimate relationship 
with the Treasury Board Secretariat than has MOSST. 


Senator Grosart: Would you say that MOSST’s role in 
this is more or less unique in the Treasury Board 
operation? 


Hon. Mr. Drury: Yes, I think it would be true to say it is 
unique. 


Senator Grosart: The reason I ask is that since reading 
the presentation I have been disturbed by its apparent 
modesty, to use the nicest word. For instance, in paragraph 
48, to which the chairman has directed our attention, it 
says: 

Thus, while MOSST has not sought the central role 
in the development and approval of a science 
budget... 


It seems to me from your answer and the information we 
have just had that it has sought, and is actively operating, 
a central role. How can you be more “central” than when 
you have this unique relationship that no other depart- 
ment has? 


The Chairman: Senator Grosart, I think your point is 
well taken. I had promised that we would not come back to 
this. 


Senator Grosart: This is what we are dealing with. You 
have asked us to look at these paragraphs; this paragraph 
makes a statement and I am questioning it in relation to 
the very information we have. Surely I cannot be more 
relevant than that? I am interested in it because I think it 
is important to the whole question. 


Hon. Mr. Drury: Probably the difference, if any—per- 
haps it is a semantic difference—is that the role MOSST 
feels it can most usefully perform is an advisory one rather 
than control by fiat, or arising out of a statute. I have an 
implicit belief in the supremacy of reason, and that if 
reason is presented you do not need fiat to accompany it. 


The Chairman: I hope you are not too Cartesian. 


Senator Grosart: All I am saying is that it is, in effect, 
the enveloppe frappée, the French enveloppe frappée; you 
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have the envelope, you take the items out, you look at 
them, put them back in the envelope and the departments 
go ahead just as though MOSST had not intervened, but it 
is still a central role. That is the point I am making, 
because to me it is the most important matter for us to 
determine, whether MOSST has a central role or whether 
it is still an outsider. That is why I mentioned the modest, 
apologetic tone that I find throughout. I do not think it is 
substantiated by the record, and I am delighted that it is 
not. 


Hon. Mr. Drury: Modesty is a virtue that commends 
itself to me. 


Senator Grosart: In politics? 
Hon. Mr. Drury: Even in politics. 


Senator Grosart: Let me be more specific. After you 
have consulted with the Treasury Board analysts and dis- 
cussed these matters, do you then see any revisions before 
Treasury Board passes them on to the departments or 
makes its decisions? 


Mr. Cross: Yes, we are kept informed of what the Trea- 
sury Board analyst’s recommendations will be to his supe- 
riors, and what the final recommendation of the Treasury 
Board Secretariat and Treasury Board will be. 


Senator Grosart: Do you compile that? Do you make a 
compilation of your recommendations as against Treasury 
Board decisions? 


Mr. Cross: Yes, we do. We keep an internal record of 
this. 


Senator Grosart: That would be a confidential docu- 
ment, of course. 


Mr. Cross: Yes. 


Senator Grosart: Is this an overview that you make at 
this time, when you have all the departmental expenditure 
proposals? Is it an overview in the sense that you then 
consider “Is this adequate financing of science activities? 
Is it the proper breakdown of distribution of public money 
between the various performers; between basic, develop- 
ment innovation?” and so on. Do you take a look at that on 
an overview basis, or do you merely look at the specific 
proposals in A base and B base and non-budgetary? 


Mr. Cross: I think what you are suggesting here is 
whether there is some overall framework within which 
individual proposals can be judged. 


Senator Grosart: Not merely is there one, but do you use 
it? Do you actually judge it? Do you make a compilation? 


Mr. Cross: At this point in time we have no overall 
framework within which to do this. We attempt to form a 
view, as the Treasury Board analysts do, of the relation- 
ship of the individual B budget proposals to government 
priorities, to departmental priorities and mandates. How- 
ever, these judgments are made essentially within the 
framework of what each department is proposing, together 
with the input we can make on the basis of science policies, 
such as the make-or-buy policy. 


Senator Grosart: Let me make it specific. Do you at that 


particular point say, “In spite of all the objectives, the 
funding in industry is down again this year’? 
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Mr. Cross: We may draw these conclusions and bring 
them to the attention of our management; that is so. 


Senator Grosart: Of Treasury Board? 


Mr. Cross: 
Management. 


Of Treasury Board, and of our own 


Senator Grosart: Do you at this time, for example, assess 
the funding, say, by universities and by disciplines? 


Mr. Cross: No, we do not examine the university funding 
at that level. We look at the gross trends in expenditure by 
the three councils and try to form judgments on whether 
or not these represent an equitable increase for each 
council. 


Senator Grosart: But you do indicate that you look for 
duplications. Would you, for example, at that stage add up 
the funding by universities and say, “There are 19 univer- 
sities apparently ignored”? Would you make that kind of 
assessment at that stage? 


Mr. Cross: No. Our assessment is largely at the program 
level itself. We do not get down to that level of disaggrega- 
tion. We would examine only the proposals of each of the 
three councils in aggregate. 


Senator Grosart: My suggestion is aggregation rather 
than disaggregation. Do you aggregate the figures in that 
sense? 


Mr. Cross: I think you are suggesting that we would be 
examining the budgets of the councils at the level of what 
they are proposing to distribute to each university. 


Senator Grosart: Yes. 


Mr. Cross: That is not the case. We are examining the 
requests of councils in aggregate; that is, the total amount 
that each is requesting. The decisions on how these funds 
should be distributed is something that is left to the man- 
agement of the councils themselves. 


Senator Grosart: Of course, we agree the decisions may 
be. I am thinking of your input at that particular time. 


Mr. Cross: The councils will attempt to justify the 
increase they are seeking. They will usually do this on the 
basis of whether or not they are able to cover the requests 
they are receiving, whether or not they feel they are 
covering an adequate portion of this, whether or not their 
costs are increasing and there are sufficient funds to 
enable them to meet these increased costs. However, these 
are fairly general presentations which do not get down to 
the level of coverage for individual disciplines by each 
council or individual university. 


Senator Grosart: But you do both aggregate and disag- 
gregate when you put out the Green Book. This is ex post 


facto. 
Mr. Cross: Yes. 


Senator Grosart: At what stage do you do the compila- 
tion in the Green Book? Is this after the main estimates 
come down? 


Mr. Cross: The compilation follows the estimates. It is 
approximately nine months after the estimates have been 
presented. 
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Senator Grosart: Do you then decide or determine to go 
back next round to Treasury Board and say, “This is out of 
whack here”? 


Mr. Cross: Perhaps I should make it clear that the 
detailed information presented in the Green Book is not 
available at the time the main estimates are presented. The 
level of detail which we have at estimates time and in 
program forecasts is a highly aggregate level by program 
within the departments. The detailed breakouts you see in 
the Green Book are achieved by further surveys carried 
out by Statistics Canada. 


Senator Grosart: But all they are doing is adding up the 
figures in the main estimates. 


Mr. Cross: There is additional data in the Green Book 
compared to what is available at main estimates time. For 
example, with respect to data on Manpower, the detailed 
distribution by region and so on is not available to us at 
main estimates time. 


Senator Grosart: I do not understand it so I will pass, 
but it seems to me that the main estimates require that 
detail. After all, there is a program description and there is 
the detail in there; there is the vote, which is quite specific 
in many of the items. It is true that more than 50 per cent 
is statutory, but you still have that information in the 
estimates. 


Mr. Cross: This information would be available at the 
departmental level and is subsequently collected by Statis- 
tics Canada on the basis of the final departmental esti- 
mates figures, but it is not collected by us with the call for 
program forecasts. 


The Chairman: Yes, but you say in the brief that 
individual departments and agencies, while the estimates 
are being examined and reviewed, separate their proposed 
science expenditures. Surely at that time you could have 
an overall picture. You could add up all these figures in 
total. 


Mr. Cross: I do not think we are disagreeing with each 
other. The question is at what level of detail the informa- 
tion is presented to us in the science addendum and at 
what level of detail we collect it. We collect it at the level 
of detail of the program itself. That is the first major 
breakout in a department’s activities for budgetary pur- 
poses, and we do not go below that level. In the Green 
Book there is much information which goes below the 
program level and we do not have that information at the 
main estimates time. It would put a substantial, increased 
burden on departments, and for this reason at this point in 
time the collection of that information is done in two steps. 
There is the highly aggregated information with the call 
for program forecasts and further disaggregations of that 
data by requests to Statistics Canada to departments at a 
later point in time. They will make this request normally 
about March of each year. 


Senator Grosart: Surely the start points for departmen- 
tal estimates are under the PBB system; they require 
statements by objectives, by sub-objectives, by program 
descriptions; they require objects of expenditure and pro- 
gram by activities. That is required at the very start. 


Mr. Cross: Yes. 


Senator Grosart: If you had that, surely you would have 
all the detail you wanted. That is why I do not understand. 


Mr. Cross: Well, for example, in the Green Book you will 
find a detailed breakout of expenditures by region. 


Senator Grosart: Let us just take these main ones: the 
description of activities, the objects of expenditure and the 
program by activities. There may be other things added in 
the Green Book, but I am speaking of the main thrust of 
the information. That is the distribution of public moneys 
spent on science by activity. 


Mr. Cross: By program, yes. To a certain extent by 
activity, but mainly by program. It is not by objects of 
expenditure. We do not collect that. These sumss are not 
broken out for us for the purposes of the science adden- 
dum. They may be available within the departments. but at 
this point in time we do not collect them. 


Senator Grosart: Would you like to have them? 


Mr. Cross: I am not sure we could handle all the infor- 
mation at one point in time. We concentrate on the B 
budget items—that is, the new proposals of departments— 
as does the Treasury Board itself. While the detailed 
accounting figures may be required for estimates purposes 
and may be required for analyses to support requests for 
cost increases with respect to the A base, I do not think we 
ourselves would find this information terribly useful. 


The Chairman: I gather that you receive many figures 
from departments regarding their proposals, but that there 
is no direct information available to you at that time on the 
explanation or the justification for these specific proposed 
expenditures. At what stage and from whom do you 
receive this kind of information? 


Mr. Cross: We do not get that information directly, but it 
is available to us. 


The Chairman: Where is that information? 


Mr. Cross: The information is submitted to the Treasury 
Board by departments and during the course of review of 
the individual “B” Budget proposals we have access to this 
information from the Treasury Board Secretariat itself. 
But MOSST does not receive copies of this information. 
This is considered highly confidential and sensitive infor- 
mation and it is not released outside the Treasury Board. 


Senator Carter: Does that mean that you form your 
overview simply from the aggregate figures you receive 
without knowing what those figures represent? 


Mr. Cross: We form an overview of the trends and 
expenditures by departments, of the distribution of expen- 
ditures intramurally and extramurally and to industry. We 
have information on whether these are grants or contracts. 
We have information of manpower trends. But this is all at 
an aggregate level, at the program level. We do not have 
breakouts that go below that level. That information is 
available to departments, within departments, but it is not 
available to us. 


Senator Carter: You do not get it on this addendum 
which they tear off and send to you? This is what you base 
your overview on, as I understood you earlier. 


Mr. Cross: That is correct. This is a highly aggregated 
view of expenditure trends. 


Senator Carter: If the Department of Energy, Mines and 
Resources, for example, said on their addendum, the sheet 
which they send back to you, that they were spending x 
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millions of dollars on research and new sources of energy. 
you would not know how much of that money was for solar 
energy and how much for windmill energy, or anything 
like that? 


Mr. Cross: Not at that point in time. As the minister has 
already indicated, there is an interdepartmental committee 
which gathers complete information on actual expenditure 
levels in each of these fields. We would see the data and 
the program descriptions and the justifications for new 
expenditures, and specific items related thereto in the 
energy field and we would form some judgments on the 
need and value of these proposals. 


The Chairman: If you get this kind of highly aggregated 
information, how can you make a proper assessment as to 
whether a department respects its own mandate? How can 
you detect undesirable duplications between departments 
and agencies? 


Mr. Cross: One of the things I think MOSST adds to this 
system of review is the attempts we have made to form 
overviews of different slices of activity. We all, for exam- 
ple, go through all the program forecasts to look for certain 
new items. For example, we look for new items related to 
transportation, new items related to energy, new items 
ralted to the the space field, new items related to the 
oceans, and we will find, during the course of this, that 
there are obviously cases where departments have not 
consulted with each other, where they are putting forward 
proposals that are quite similar. There will be more of this 
kind of ability to detect duplication, or lack of co-ordina- 
tion, during the course of the year, as individual submis- 
sions come in requesting Treasury Board program and 
contract. In these circumstances we will bring the depart- 
ments together, draw attention of the Treasury Board 
Secretariat, and try to resolve these overlaps. 


Senator Grosart: You say in section 47, in speaking of 
the 1976-77 spending proposals, that you carry out a sys- 
tematic analysis of individual departmental B budget 
requests, and that you make recommendations to the Trea- 
sury Board Secretariat with respect to them. You also say 
that in providing advice to TBS for program forecasts the 
ministry has been on the lookout for duplication of effort, 
lack of adequate interdepartmental co-ordination, research 
not related to departmental mandates and non-uniformi- 
ties in the planning budget and management of S & T 
activities. Are you really saying there that you do this only 
on new spending proposals—that is, B budget proposals— 
but you do not relate them in any way to existing pro- 
posals under the A budget, the statutory one? 


Mr. Cross: We give this advice with respect to B budget 
proposals, but each of our analysts, as well as the Treasury 
Board analysts, will have a good general knowledge of the 
department’s programs, so that in forming his judgment on 
whether or not the additional funds for the B budget that 
have been requested should be approved, he is relating 
them to the existing program. 


Senator Grosart: Who is ‘“‘he’’? 


Mr. Cross: Our own analyst, as well as the Treasury 
Board analyst; but this is not done on the basis of a 
detailed examination of financial data. It is a kind of 
qualitative process. 


Senator Grosart: Do you not think that it is important 
that somebody do this other job of relating proposals on a 
detailed basis to existing spending programs? 


Mr. Cross: I think it is important that this be done, 
senator, but the difficulty we have with science proposals 
is the same as the Treasury Board itself faces in handling 
budgetary proposals as a whole. The budgetary process is 
designed to give attention to the new requests departments 
make each year, and each of our analysts, in making 
judgments on these proposals, has a background covering 
the general expenditure trends on a departmental basis as 
well as the trends in expenditure on a horizontal basis that 
we have been developing, as a kind of framework within 
which he can make judgments on the individual proposals. 


Dealing with the A base of departments tends to be 
carried out both generally, by the Treasury Board, and by 
ourselves, outside the budgetary process, and is carried out 
on an aperiodic basis. For example at the moment, MOSST 
is conducting a review of transportation research and de- 
velopment in Canada, and during the course of this we are 
getting detailed information on all transportation research 
being carried out with federal government financing; but 
the time required to do this in-depth analysis far exceeds 
that which is available within the tight time constraints in 
the budgetary process. So there is a procedure for dealing 
with the question you are asking, but not in the context of 
the budgetary framework itself. 


Senator Grosart: Would you say you were attempting to 
reach this goal of complete coordination by use of your 
task forces, and then your breakdown into your three main 
divisions by universities, industry and government 
in-house activity? Are you really going in that direction, 
rather than, as you say, doing it at this precise moment at 
which we would like to see you do it? 


Mr. Cross: Yes. We are taking an approach that covers 
both the cyclic budgetary processes, and the non-cyclic 
activities of the planning of departments in the science 
area. 


Senator Grosart: If it so happened that seven depart- 
ments were funding the same discipline in the same uni- 
versity, at what point would you discover that, if there 
were some change that would bring this about? Where 
would you discover this? 


Mr. Cross: Well, MOSST is at the present time beginning 
a review of departmental activities in support of universi- 
ties. This is the kind of study which is carried on outside 
the budgetary process, and which is designed to reveal this 
detailed kind of information. The sort of detail you are 
asking for is something that can only be discovered by an 
in-depth analysis of a particular field. Because the 
resources and time required for this are very extensive, 
these areas have to be selected with some care, and plans 
made during the course of a year as to just how many of 
these we will carry out. 


Senator Grosart: So would you say, then, that given the 
existing policies, and the existing resources that are avail- 
able to you and to others in the way of manpower, and so 
on, that the case I have indicated would not be discovered 
until it happened? 


Mr. Cross: In some circumstances that is true, yes. 


Senator Grosart: Let me pass for the moment, Mr. 
Chairman. 


The Chairman: Any other questions? 


Senator Bonnell: How does the department correlate 
international policies with what is going on in Canada? Is 
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there any correlation by the Department of External 
Affairs of what science policy is being developed, let us 
say, in Germany, and what is happening in Canada? 


The Chairman: I think there is a special section devoted 
to MOSST’s role in the field of international affairs, which 
immediately follows the one we are discussing. So if you 
would like to postpone your question until we reach that 
stage, we can deal with it then. 


I see it is 10 o’clock. The minister has to attend a much 
more important meeting than ours, I presume, namely a 
cabinet meeting, and I will certainly excuse you, sir, again. 
Thank you very much. Before you go, I would like to 
consult with my colleagues. I understand that the minister 
has no objection to leaving his officials available to us this 
morning, if we want to continue a little bit longer. I think 
we should profit from this opportunity. 


Senator Grosart: I agree. We will not ask policy 


questions. 


Hon. Mr. Drury: Thank you. You will have to reserve 
your questions for me, and my rebuttals, for later. 


The Chairman: We will certainly not finish our ques- 
tioning this morning on these various issues that are cov- 
ered in the brief, so that we will be very pleased indeed to 
see you again after the Christmas recess. 


Hon. Mr. Drury: Thank you. A Merry Christmas to you 
all. 


The Chairman: Thank you, Mr. Minister, and the same 
to you. 


Senator Carter: I would like to ask a couple of questions. 
In a time of cutbacks, such as we are experiencing at the 
present time, what procedure is adopted by MOSST? What 
input do you have? What is actually happening? Are you 
recommending selective cuts, or are you establishing pri- 
orities, or is it just an overall reduction across the board? 


Dr. M. J. LeClair, Secretary, Ministry of State for 
Sciency and Technology: Mr. Chairman and honourable 
senators, MOSST does not have at this time a policy which 
necessarily says, “We will cut back on everything,” or, “We 
will go on as usual.” Every one of the items that we look at 
we try to judge on its own merits, and in these times of 
restraint, of course, our advice is not always heeded by the 
Treasury Board. They have targets, in terms of expendi- 
tures, as to how much it should be increased or to what 
extent it should be the same as last year. So in our own 
advice to Treasury Board, we give the best advice we can, 
based on the merits of the case. Whether there is funding 
or not is something Treasury Board takes into consider- 
ation afterwards. We do not have a fixed target in terms of 
decreasing the amount of money we will advise Treasury 
Board to spend. 


The Chairman: In your review and assessment of all | 
these proposed expenditures, I understand that you try to/ 
evaluate and assess the inputs or the amount of expendi- 
tures devoted to each program. Do you also try to measure 
or to evaluate the output of programs? 


Mr. Cross: Not during the course of the budgetary pro- 
cess itself. This is something we have been attempting to 
do in the context of the program assessment activity 
during the period of the year when we have more time, 
outside of the budgetary process itself. We have a group of 


people who have been doing some work in this field. I 
think it is fair to say that attempts around the world in 
actually evaluating output of scientific activity have been 
only modestly successful. We ourselves have concentrated 
our efforts as the development and of R & D activity. We 
have not attempted to try to assess the effectiveness of 
basic research or applied research activity. 


The Chairman: I think Dr. LeClair would like to add 
something. 


Dr. LeClair: Mr. Chairman, I think that is a very good 
question because I think this is the next stage in what 
MOSST is going to do. We have had to proceed in terms, 
first of all, of establishing a base and trying to find out 
where we can be most helpful. As Mr. Cross has said our 
activity for, the time being at least, in the budgetary cycle, 
has been mostly in B estimates, but I would not like the 
impression to be left that we are not interested in the 
so-called A base, in other words the ongoing activities. But 
we use a different process to get at those. Mr. Cross has 
mentioned, for example, the transportation study, but we 
are also involved more and more, at the request of some of 
the major departments, in some more specific studies in 
terms of trying to find out the details that Senator Grosart 
was after and finding out to what extent programs are 
responsive to departmental mandates. 


If I may add something in connection with some of the 
questions that Senator Grosart was asking, for example, 
about the universities, we are involved in the overall fund- 
ing of the three councils which fund most of the university 
research. We do not know before hand, nor do they, how 
much will be spent in each university and how much will 
be spent in each region. As you know, their system is 
curosity-oriented, and they only know after the end of the 
year how much has been given to each university or to 
each region. But this is the kind of thing we are interested 
in and this is the kind of thing that MOSST is trying to 
develop a capability of being able to do. We are interested 
in finding out to what extent there are major regional 
imbalances in funding by the three councils. We are inter- 
ested in the disciplines. At this time we are working with 
the Science Council and through our university branch we 
are looking at some disciplines. We are looking in detail at 
biology and are interested in finding out to what extent 
funding by the three councils in biology is adequate. We 
have done the same thing in the past for some of the 
veterinary schools, agriculture and forestry. It is the kind 
of activity we are getting involved in more and more but 
not necessarily through the medium of the budget cycle. 


Senator Grosart: You are putting emphasis on the grant- 
ing by the councils, but this points up the fact that there 
are other grants directed to universities under your “make 
or buy” policy, and it seems to me there are more grants to 
universities than there are to industry. I do not know how 
that would stand up in dollar volume but certainly in 
numerical volume. So where is the co-ordination here? 


Dr. LeClair: First of all, the “make or buy” policy does 
not in itself apply to universities. The “make or buy” 
policy was for industry and not for universities. 


Senator Grosart: In the list put out by the Department 
of Supply and Services there are scores of direct examples. 
And they call it “make or buy”. 


Dr. LeClair: I must repeat that the “make or buy” policy 
is not for universities; it is for industry. There are some 
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consultants in universities who get contracts from the 
Department of Supply and Services but that is not what 
we understand by “make or buy”. We do not take that into 
account in our figures. When we talk about “make or buy” 
we talk about contracts to industries and new money only. 
Old contracts are not included in make or buy. 


Senator Grosart: Unless I am very much mistaken, the 
departments themselves say that they are making this 
grant to such-and-such a university in a certain discipline 
and that it is “make or buy”. 


Dr. LeClair: No. 
Senator Grosart: Well, the departments say so. 


Dr. LeClair: Well, they may say so, but we do not take 
that into account. 


Dr. Meyboom may be able to give you the figures we 
have. They are in the brief somewhere. Mind you the 
universities would like to be included in the “make or buy” 
and they have made representations to us. They would like 
to be given the same kind of preferential treatment, if I 
may use the word, as industry. But up to now we have 
considered “make or buy” strictly for industry. That is not 
to say, of course, that universities do not get contracts 
from the departments. They do. 


Senator Carter: What has MOSST done to date to cor- 
rect the “three solitudes” as between government, industry 
and universities? The committee found that each was 
working in its own little field with very little contact and 
very little knowledge of what the other was doing. 


Dr. LeClair: First of all, the only thing we can say is that 
certainly what we have done, and this is different from 
what we have tried to do, but in terms of the internal 
organization of MOSST we have gone for a matrix organi- 
zation where we hope that people in the industries branch, 
for example, will be working closely with people in the 
universities branch. Within the ministry we have set up 
procedures. Most of our work now is task-force oriented. 
Most of our work is matrix in the sense that you take 
people within the three branches. That is not to say that 
we have done very much or have been able to bridge the 
gaps in those “three solitudes” outside the ministry. I must 
say that the task is enormous but it is certainly something 
we are conscious of. I cannot give you specific figures as to 
how we have been able to bridge the gap between the 
three. 


Senator Cameron: On the question of task forces, who is 
conducting the overall supervision to make sure that there 
is no overlapping within the ministry? 


Dr. LeClair: There is a committee within the ministry 
which is called the Project Management Committee which 
meets once a week, and there is no project or task force set 
up without the approval of that Project Management Com- 
mittee. There is a full-time person who is the secretary of 
this committee whose task is just this, and once a week he 
makes a report to this committee, to what extent there is 
duplication if any and to what extent these things mesh. 
At this time we have a study going on to tell us exactly 
what the trends are because we deal with these one by one. 
We want to make sure at the end of a week, a month or a 
year that they are identifiable trends which correspond to 
our philosophy. Our philosophy at this time—if I may open 
up that parenthesis, because Senator Grosart mentioned 
something about being too humble in our brief—is to be 


low key and to be humble, in the sense that over the last 
year we have felt it was our mandate to gain a credibility, 
not only in the other departments in the federal govern- 
ment but also outside. To our amazement, at this time we 
are finding that requests coming to us, substantial 
requests, from other departments and from the outside are 
reaching the stage that it is more than we can handle, so 
perhaps some times humility does pay. Certainly this is 
what we had in mind, to be asked rather than force our- 
selves into their programming. 


The Chairman: In the course of your review of program 
forecasts and other expenditure proposals, could you give 
us some rough idea of how many occasions you have 
rejected or modified proposals put forward by departments 
and agencies? 


Dr LeClair: Perhaps too often. I think it is hard to give 
you figures. We are now compiling this sort of thing. It is 
difficult to give you examples, which are confidential. We 
have on many occasions, perhaps too many, opposed what 
the departments are suggesting. We have also been at odds 
with Treasury Board. Mr. Cross has said that we give 
Treasury Board advice, then Treasury Board makes their 
own decision then let us know. We do not necessarily 
accept that. On some occasions we have fought; on some 
major occasions we have won and on others we have not 
won our case. However, we will go further. In other words, 
if the recommendation of the Treasury Board Secretariat is 
something we cannot agree with, we will go further and 
make our representations directly at the board, to the 
ministers themselves through our minister. On one occa- 
sion in particular we have gone in front of the ministers. 
There is, if you want, an appeals system, so that we can go 
directly at the level of ministers rather than through the 
Treasury Board Secretariat. 


Whether we agree with departments or not, we have 
found that if we wait until the Treasury Board submission 
comes our way, or a memorandum to Cabinet, it is often 
too late. At that time the departments have committed 
themselves to a program; the minister may have signed the 
Cabinet memorandum, and if we wait until that late hour 
for our input we find that it is too late. We are now trying 
to work at the level of the departments before they come 
up with a Treasury Board submission or a Cabinet memo- 
randum. We have found that at that level, and with that 
timing, we can have more influence. If we wait too long, 
until the thing is on paper and presented to Treasury 
Board, the psychology of it is that it is very difficult to get 
them to change their minds. 


Senator Grosart: Have you considered the methodology 
used, for example, by the Bureau of Budget Management in 
the United States of attaching an officer to each depart- 
ment so that he would be there at that early advice level? 


Dr. LeClair: We have not done this. 


Senator Grosart: I am wondering if you have considered 
it. 


Dr. LeClair: No. There are reasons for this. I think the 
main reason is that we do not have the staff to do it. At 
this time we are still looking at main departments. There 
are some people within the ministry, of course, who are 
“specialists” in terms of some departments, in the same 
way as some of the Treasury Board analysts have three or 
four major areas or major departments. However, this is 
not something we have seriously considered at this time. 
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Senator Grosart: Would you think it would be effective 
in getting MOSST’s input at the earliest possible level, if 
there was agreement on it? 


Dr. LeClair: Yes, I think so, although I am not so sure 
that I would want to see them there physically. I would 
rather have them under our control, because if they are 
sent to a department physically, they become part of the 
department and it is just perhaps another scientist in that 
department giving us advice. 


The Chairman: As an alternative, have you ever con- 
sidered trying to convince the government that they 
should apply one of the major recommendations of the 
Rothschild Report, to establish within each department or 
agency the kind of customer-contractor relationship, which 
apparently has been implemented in the United Kingdom 
and is working very well, according to some reports we 
have received? 


Dr. LeClair: I was there two months ago and looked at 
this in great detail. You are right, this seems to work. 
However, at this time our philosophy is that we are going 
to wait a little while longer. They have, as you know, not 
yet been able to transfer any funds effectively. Some 16 per 
cent of all the funds of the research councils have been 
transferred to the departments under the aegis of the chief 
scientists you are talking about. Up to now the depart- 
ments have given this money back to the councils; they 
have not yet used the Rothschild approach of customer- 
contractor relationship, where they are free to go any- 
where. I am told that as of this year they will feel free to 
go everywhere whether they are councils or not. We are 
waiting perhaps another two years to see what happens 
there. 


Senator Carter: I should like to come back to this over- 
view. Is this addendum you mentioned, which was 
attached to the sheet which they tear off and send back, a 
form of headings? 


Mr. Cross: Yes, it is. 
Senator Carter: If so, could we have a blank copy of it? 


Mr. Cross: I do not see any reason why not. It is sent to 
departments; it is not a confidential document until it is 
completed. 


Senator Carter: You get this aggregate and make some 
sort of overview; your analysts do this, but they do not 
have any breakdown of the aggregate figures. Treasury 
Board have analysts too and they make assessments. What 
do they make assessments on? Is it on the same material as 
you have or do they have more detailed information? 


The Chairman: Perhaps I could ask a supplementary 
question to that. Does the secretariat of the Treasury 
Board have science policy advisors, for instance to review 
their own review, or are they just program analysts look- 
ing more at the operational aspects of departments and 
agencies? 


Mr. Cross: Their analysts are responsible for all of the 
activities of the particular department assigned to their 
portfolio. In some cases they will have scientific and tech- 
nical background and will be able to make pretty good 
judgments themselves of the scientific merit and scientific 
management behind a particular proposal. However, they 
are not science advisors. At one time there was a science 
advisor in the Treasury Board. The information the ana- 
lysts themselves have for science is no different from what 


our own analysts have, apart from the experience they may 
have of the department’s programs by virtue of having 
been assigned to a particular portfolio for some length of 
time. 


Dr. LeClair: I think it is very important to underline that 
there is a great difference with the so-called B budget. We 
have the B budget for next year in the greatest detail. 
However, what we do not have in the greatest detail, and 
what we are getting through another mechanism, is what 
is already going on in the department. We make that very 
big distinction between what is new money and what is 
already there on-going. 


Senator Grosart: Of course, the old money, if you want 
to use that phrase, is something like 56 per cent of the total 
budget, certainly of total budgetary expenditures, and this 
is one of the very sensitive areas in science policy, the 
decision as to what you should stop at. If you are not 
looking at that A budget in detail, there does not seem to 
be much prospect of stopping the ineffective and ineffectu- 
al programs or activities that are going on. I know you are 
aware of that. 


Dr. LeClair: Of course, Mr. Chairman. This is what we 
are doing again to the limit of our resources. If we were 
going to do a serious study on all ongoing R & D expendi- 
tures in the federal government, we would need at least 
five times the resources we now have. But we are doing it 
piece by piece. Transportation has been mentioned. There 
are quite a few other important areas that we are working 
on at this time. It is our hope to be able to do this and to do 
it on an ongoing basis, and we hope to come back, say, to 
transportation in two or three years from now. 


The Chairman: In other words, it is just the beginning 
of a new method and, of course, they cannot cover 
everything. 


Senator Grosart: Except that it is all ev post facto, which 
is what bothers me. If the government said they were 
going to have a visible science budget published for Parlia- 
ment at the time the estimates were prepared, how far 
would that go, given the present resources? Let me put it 
another way. The main estimates are available for quite a 
long time before they are presented to Parliament. Given 
your present resources, if the government said to you that 
you were to publish a science budget—say, a limited ver- 
sion of the Green Book, what would be in that science 
budget? What would it give us? 


Mr. Cross: We would have a number of choices there, I 
think. 


Senator Grosart: Let me just suggest some to you. 
Would it be able to give us expenditures by departments? 


Mr. Cross: Yes, it would. 


Senator Grosart: Would it be able to give us the break- 
down of expenditures by performers? 


Mr. Cross: Yes. 


Senator Grosart: Would it be able to give us the break- 
down of R & D expenditures by basic, development and 
innovation? 


Mr. Cross: Not on the basis of the information we gather 
at estimates time. 


Senator Grosart: Not at that time? It would not have it? 
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Mr. Cross: No. 


Senator Grosart: What other vital information would 
you say could be put into a visible science budget to be 
presented to Parliament following up your assessment, in 
paragraph 38, of our recommendation, which I think is 
quite correct? You say: 


When approved, the science estimates would be pub- 
lished separately, to give Parliament and the public a 
better idea of the size and distribution of the Govern- 
ment’s scientific activities. 


Dr. LeClair: Could I interject and ask Senator Grosart 
one question? You mean publishing this immediately at 
the time of tabling the estimates? 


Senator Grosart: Yes. 
Dr. LeClair: Immediately? 


Senator Grosart: Yes. You say, “would be published 
separately to give Parliament and the public a better idea 
of the size and distribution of the government’s scientific 
activities.” You are referring here to a visible science 
budget prior to the consideration of the estimates. 


The Chairman: Perhaps I could illustrate your question 
by referring to a document from France which was pre- 
pared by La Délégation Générale a la Recherche Scientifi- 
que et Technique, which is a document produced at the 
same time as the estimates are tabled in France. It is a 
rather elaborate document which is really capable of 
informing parliamentarians. I wonder if it is part of your 
future project to come up with some kind of publication 
similar to this? 


Dr. LeClair: Mr. Chairman, I have to say that this is a 
question of policy which should be directed to the minister. 
In administrative terms, however, we certainly have the 
capability now of doing quite a bit of what you are asking 
for at the time of the estimates. Specifically, it would not 
be that kind of presentation, which in terms of production 
takes quite a while. But that would be a decision of the 
minister. 


Senator Grosart: Which is why I prefaced my question 


with the words, “if the government said ‘do it’. 


Senator Cameron: Would it be a costly effort, in terms 
of personnel and money, to produce a program that would 
give everyone the information required, even it was not as 
detailed as might be desired? 


Dr. LeClair: No, I must say that this would not necessari- 
ly be costly. We have the capability at this time and most 
of that information is available to us. It is a question of 
timing. Some of the information which you might like to 
have is not necessarily available to us at the time of the 
estimates, but quite a bit of it is available at that time. 


The Chairman: In relation to your capability, I see on 
your diagram in the brief that under the heading, “General 
Director, Program Review and Evaluation Division,” you 
have two directors: you have one director for program 
review, and another director for program evaluation. 
Working under these two directors you have four officers 
for program review and three officers for program 
evaluation. 


First of all, I wonder what kind of distinction you make 
between the two functions, because the two services are 


separate. How can you review without evaluating? How 
can you evaluate without reviewing? 


Dr. LeClair: I will leave that question to Mr. Cross, but I 
did mention, Mr. Chairman, that we do now have the 
capability of doing it. So you are not questioning whether 
we have that capability. 


The Chairman: No, except in the sense that you only 
have four officers for program review and three officers 
for program evaluation. 


Mr. Cross: Again this is a question of semantics, Mr. 
Chairman. We use the term “review” to apply to the review 
of budgetary proposals during the budgetary process itself. 
The program assessment people are the people who are 
addressing these A base problems. We use the term 
“assessment” for that activity. 


The Chairman: So that for this special procedure for the 
estimates, the study or the screening of estimates, only 
these four officers under the director of program review 
are involved at that stage. 


Mr. Cross: They are most directly involved. Some of the 
officers on the program assessment side provide backup 
support of an analytic kind to the program review officers. 


The Chairman: If you are satisfied that you have the 
capability of producing a document like this with four or 
five officers, you must be very efficient. 


Dr. LeClair: Thank you. 


Mr. Cross: We would have some help from the other 
parts of the ministry with work like that, Mr. Chairman. 


Senator Grosart: I realize, Dr. LeClair, that this ques- 
tion might indicate a situation in which you would run 
into the kinds of headlong confrontation with departments 
that you are obviously trying to avoid, and I think quite 
properly, but have you ever recommended that any one A 
base science activity program be abandoned? Have you 
ever found one that you think should be stopped? 


Dr. LeClair: No, Mr. Chairman. We have not recommend- 
ed that yet. We have the feeling, however, that quite a few 
of them might be stopped and we are in the process of 
doing this through those specific studies we have men- 
tioned before. 


Senator Grosart: Yes. 


Senator Cameron: On that point, Mr. Chairman, during 
the hearings of the Science Policy Committee across the 
country there were many questions about monitoring and 
evaluating the program. I would have hoped you had made 
some progress in that area before now. I gather from what 
you have said that not very much has been done so far. 


Senator Grosart: They are getting ready. 


Dr. LeClair: Mr. Chairman, I think we might mention 
here some of the reasons for this. One of the reasons is that 
we in MOSST still believe that the departmental scientists 
and their staff know more about science in their own fields 
than we do. There is always a built-in... 


The Chairman: Humility. 


Dr. LeClair: Realism, I should say. If you take the NRC 
and its labs, we feel that the scientific competence there is 
much greater than we could ever hope to achieve in 
MOSST. We could never even come close to it. Given the 
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austerity that we are going through now, given the major 
problems of funding R & D, there is a built-in mechanism 
for these departments themselves to weed out the non-pro- 
ductive, and we are finding that this is happening. Many 
programs are being slowed down and in some cases discon- 
tinued by the departments themselves. There is a depart- 
ment right now, which I cannot mention, which has 
scrapped quite a bit of its programs in terms of what they 
were doing before, because of the austerity program. 


Let me take an example. Let me take the department 
where I was working before so that I know what I am 
talking about. I do not think that MOSST could tell the 
Department of National Health and Welfare what to do 
with their research money. They have a setup which is 
very adequate. It is based on expertise throughout the 
country—peer review—and MOSST would never be in a 
position to tell them, “This program you are doing is not as 
good as this other one, which you should be doing.” 


We can try to influence them, we can ask questions, but 
it would be very difficult for us to say, “Scrap this one and 
do this one,” across the whole of the federal service. 


Senator Grosart: But is one of the problems not that the 
scientific establishment in each department will be fight- 
ing for money without too much concern for the overall 
result of the battle for money of the science establishments 
in each of the other departments? Surely that is one of the 
major problems of science policy? 


Dr. LeClair: I am not so sure I understand what you 
mean. Is this a comment or a question? 


Senator Grosart: It was really a comment, but this is one 
of the things we came across in our study of this whole 
problem. You mentioned NRC, for example. I share your 
admiration for much of the work of this body, but not for 
their granting, because we found quite definitely that 
there was such a thing as “grantsmanship’”. We had distin- 
guished scientists come before us to say that there are 
experts in getting grants, and that they do get them. We 
also found a high correlation between the membership of 
NRC granting committees and the beneficiaries. That is in 
our report. We found that to be so. That is why we say that 
somebody had to take an overview of the whole thing. 


My earlier comment was, and it is obvious, that the 
science establishment in Health and Welfare, or anywhere 
else, is going to put up a battle for money. Surely the 
science policy decision has to be whether they should win 
it or somebody else should win it. 


Dr. LeClair: Well, I agree with this, Mr. Chairman. This 
is what we try to do when they come up with new requests 


for money, through sectoral studies dealing with certain 
fields. 


There is one thing I would like to mention. You took the 
example of the National Research Council, and made par- 
ticular reference to the granting side of its activities. I was 
talking specifically about the laboratory side. 


Senator Grosart: That is why I said we had some admi- 
ration for them. 


Dr. LeClair: What you said about them applies to the 
three councils, and I think it is important to realize that 
these councils are Crown corporations, with full autonomy. 
They govern themselves, and we are in no position to start 
asking certain things of them, or to start telling them to do 


certain things. We can only use moral suasion, if you will, 
and we are trying to do this through our membership in 
the tri-council co-ordinating committee. It has to be real- 
ized, however, that the councils are autonomous bodies 
who decide what their own policies are. Our only input 
takes place once a year when they come up for funding. 
Then we can exercise some influence. We could, for exam- 
ple theoretically, recommend to the board that this or that 
new program of the council be rejected, or accepted. We 
might then find out, at the end of the year, that the council 
has redistributed this money in some other way, but there 
is nO way we can control this, because they are independ- 
ent, and I do not want to leave the impression that we 
should control them. I think it is a positive factor in our 
system that there should be some autonomy in the three 
councils. 


Senator Grosart: I agree that there has to be a degree of 
autonomy, but not that they should not be subject to 
control. I do not care what Crown corporation it may be. 
One of the main problems caused by Crown corporations 
came up in the Senate yesterday. One of them refused to 
give out information, and it was handed out subsequently 
by a non-employee. 


The Chairman: You were referring to Health and Wel- 
fare a moment ago, and you were saying that you are not 
equipped at the moment to criticize what they are doing in 
terms of research and development. I remember very well 
when your former nextdoor neighbour, the Deputy Minis- 
ter of Welfare, came before us in 1969 or 1968. The research 
and development program of the Welfare branch, as 
opposed to that of the Health branch, was very poor, I 
think. I would have been in a position at that time to 
criticize what they were doing, and I am sure that you 
would have been able to develop the ability to criticize 
what they were doing at that time in a very short while. 
There has probably been some improvement since, but on 
the whole concept of guaranteed annual incomes, for 
example, they were putting forward proposals to provin- 
cial governments without doing any research. 


Dr. LeClair: Mr. Chairman, without commenting, of 
course, on the specific example you have just mentioned, 
this is not our role here. We have found that rather than 
criticizing their programs, either publicly or at the time 
they come up for estimates, it is much more productive to 
try to work with them throughout the year, and sit down 
with them when they consider their programs and their 
planning. This is what we are trying to do at this time. We 
consider this to be more valuable than dealing with the 
matter ex post facto in a critical way. We are trying to sit 
down with them and deal with them in a co-operative way. 
This will not get into the newspapers, it will not make 
headlines, but it is probably much more productive in 
terms of getting results. 


Senator Grosart: Can you give us some information on 
these “displays” coming out of your computerized exami- 
nation of data, which, according to paragraph 42 of the 
brief, does include, to use your phrase, “past expenditure 
trends.” How does this work? Where does it fit into the 
expenditure approval calendar? It is ex post facto, is it not? 


Mr. Cross: It is, but it also includes the program forecast 
data. When the science addendum comes in, it includes 
data for the program forecast period. That is, the program 
forecast year plus two follow-on years. Our data base also 
contains data on the previous years. So with each program 
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forecast we update the data base that we have. At the 
aggregate level I think you will be able to see this in some 
detail on the science addendum forms. This includes the 
information on scientific personnel, on distribution of ex- 
penditure by the natural and human sciences, intra-mural 
and extra-mural by region, and also breakouts on research 
and development and related scientific activities. This is 
built into our computer data base, and from it we can 
produce displays in various formats for aggregating the 
data. 


Senator Grosart: Are these displays put on paper? 


Mr. Cross: They are not all put on paper. We develop 
whatever displays we may wish to use in performing our 
reviews, and developing the briefs that we make to Trea- 
sury Board officials and to our own management and 
minister. 


Senator Grosart: What is the relationship between the 
output of your computer activity and the green book? 


Mr. Cross: At the present point in time these are two 
separate data bases, but we are moving in the direction of 
using the same data base for this purpose. 


Senator Grosart: Do you find any great differences be- 
tween what Statistics Canada comes up with and what 
your displays show? 


Mr. Cross: There are some differences. We find that in 
some cases the personnel who are reporting data for Statis- 
tics Canada are not the personnel involved in the prepara- 
tion of estimates, and because of this there are some differ- 
ences in the allocation of a particular activity to science, to 
non-science or to research and development, as opposed to 
a related science activity; but we have close collaboration 
with Statistics Canada, and over a period of time we are 
narrowing these differences as both we, the departments, 
and Statistics Canada gain experience in this. 


Senator Grosart: I am sure you recall that Statistics 
Canada, in their evidence before us, said that there were 
“significant” differences—that was the adjective they 
used—between the information the departments gave them 
and the information they gave the committee. Is that 
particular gap narrowing? 


Mr. Cross: I cannot comment on what they have given 
the committee, but I think certainly we are working 
towards narrowing these differences. There is an inter- 
departmental committee on scientific expenditures which 
addresses itself to these issues, and we think we are 
improving the data all the time. 


Senator Grosart: Is there fairly good agreement on ter- 
minology and definitions? 


Mr. Cross: Yes. This is standard. We, for our part, use the 
Statistics Canada definitions. We have not attempted to 
develop our own. 


The Chairman: But in those times I do not want to 
appear to be too critical. 


Senator Grosart: You are leaving that to me. 


The Chairman: That is your role. It seems to me, look- 
ing at what Statistics Canada is producing and at your 
Green Book, that I get more information, and more 
advanced information, from Statistics Canada than I get 
from the Green Book. For instance, this publication here 
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entitled “Federal Government Activities in the Natural 
Sciences 1973-1975,” we get all kinds of explanations of 
programs. I agree they are sketchy, but at least we have 
some idea of what is going on in terms of programs, instead 
of having just a mere collection of figures and data, as 
shown in your Green Book. Then I have this other publica- 
tion, “Federal Government Activities in the Natural 
Sciences,” and I presume it has not yet been published but 
it is available. We have all the figures already given by 
Statistics Canada for 1975-76, which we do not have in 
your Green Book. So it seems to me you could leave that 
function quite easily to Statistics Canada and then (BOA, Ihe 
the minister allows, to work on a document, like the 
French document, which is produced every year and which 
would be much more helpful for parliamentarians. There 
would not then be any more duplication and perhaps Sta- 
tistics Canada should get out of estimates and concentrate 
on expenditures. I do not think it is part of their role to 
deal with estimates, but it is part of your role to deal with 
estimates and to comment on estimates. 


Dr. LeClair: Mr. Chairman, that is a point well taken. We 
have been looking at this carefully and we have been 
somewhat troubled by the two publications. The reason we 
do not see as much commentary there as here is because it 
is already there and we do not want to reproduce it. We 
have been very concerned in discussing this as to whether 
there should not be just the one publication rather than 
two. But again the timing is difficult, and there is the 
question of bringing them closer together and deciding to 
what extent the information is needed and in what form. 


The Chairman: It seems to me that the timing is differ- 
ent, and Statistics Canada is producing figures before you 
do. 


Dr. LeClair: We get these figures from them. 


The Chairman: In any case, I think that as far as I am 
concerned I am quite prepared to leave it at that. Perhaps 
at some stage our director of research, Mr. Pocock, might 
get in touch with your people to discuss this whole prob- 
lem of data and statistics. When we made our first inquiry, 
back in 1968, there was a great scarcity of data, and it 
seems to me that now we have too much data and not in 
the form that would be as useful as it could be to par- 
liamentarians. I think that now some kind of division of 
labour has to be organized so that it may be done more 
efficiently than it appears to be done at the moment. I 
think that as a result of these discussions you might report 
back on this. 


Dr. LeClair: Mr. Pocock is welcome to any data we have 
and it can be made available to him at anytime. There is, 
however, I must say, still the question of policy as to 
whether we will do it in estimates or continue to do it as at 
present. The only input I want to make here is that we are 
able to do it whichever way we are asked. 


Senator Grosart: I think, Mr. Chairman, you meant to 
say too many data, rather than too much data. 


The Chairman: You are not the first to correct my 
English. 


Senator Grosart: I was not correcting your English at 
all. 


The Chairman: I remember Dr. McTaggert-Cowan was 
complaining about my English. If you continue to criticize 
my English, then I might start to speak French. 
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Senator Lang: Dr. LeClair, in connection with your 
analysis of budgets, what trends have you noticed in R&D 
expenditures? 


Dr. LeClair: We have tabled some data. There are quite a 
few trends. As the minister mentioned overall there is not 
as much of an increase in expenditures as we would like to 
see in terms of R & D. As you know the intramural 
momentum is still going on. That is a very, very difficult 
locomotive to stop despite all our efforts. There has not 
been as much progress as we would have liked in terms of 
contracting out to industry. If you look at the figures we 
tabled this morning the “make or buy” is one little aspect 
that is very encouraging. The figures are changing very 
dramatically even though the overall R&D in itself in 
terms of percentages is not changing. We are looking at the 
trends in terms of the social sciences, and that is not 
moving as quickly as we would like to see it move. There 
are some movements in that field, but not necessarily very 
rapid. In terms of other trends, there is an indication I 
think, that universities are getting more interested now in 
applied research. They are more conscious of the fact that 
the country does need their services. We find that three or 
four years ago to do applied research in a university was 
considered second class, but that is not the case any more. 
If I may use the modern term it is considered to be “in” to 
be doing applied research in universities now. We find ina 
field which I know very well, for example, health care 
delivery research, which four or five years ago was not 
considered to be important and was not considered to be 
academic, that now everybody wants to do health care 
delivery research in most schools of medicine. There are 
quite a few others which do not come to mind right away 
but which I hope are more explicitly dealt with in the 
green paper we tabled this morning. 


Senator Lang: In terms of an atmosphere of financial 
stringency, do you find that that bears more heavily on the 
“buy” end of the “make or buy” program than it does on 
the “make’’? 


Dr. LeClair: Of course it does. The problem is that the 
“make or buy” policy applies so far strictly to new money. 
It is only with B budgets and new money that the “make or 
buy” can be dealt with. Now, if you do not have any new 
money, then you do not have any money to buy rather than 
make, and given the escalation of salaries in the public 
service to scientists and others in the labs and the inflation 
in terms of equipment and material, we find that most of 
the new money goes into doing the same volume of work as 
they were doing before, so that there is very little new 
money left for the “buy” part of ‘make or buy”. I think it 
is fair to say at this time that for every new program that 
comes up, the onus of proof is on the department and if the 
department cannot prove that this has to be done in-house, 
then the recommendation is that this has to be contracted 
out, and the onus of proof is on the department. 


Senator Grosart: They have done very well. 


The Chairman: Well, I think this is a good time to come 
to a conclusion for this morning. 


Senator Grosart: Could I ask another question? 


The Chairman: Yes. 


Senator Grosart: You break down the total expenditures 
on science activity into two major categories—non-R&D 
and R&D. How significant is the balance between the two? 


Have you done any work on this? Should there be a 
relationship? 


Dr. LeClair: Yes. Between R&D and RSA—that is, relat- 
ed scientific activity—should there be a relationship be- 
tween the two? 


Senator Grosart: Yes, an overall relationship. 


Dr. LeClair: I do not know. To the best of my knowledge 
this is a problem we have not looked into. Perhaps I might 
ask some of my colleagues whether they have any views on 
this. I must say, this is not something we have looked at. 
Have you, Mr. Cross? 


Mr. Cross: We have not examined this. There are differ- 
ent kinds of related scientific activities. Many of the relat- 
ed scientific activities are directly in support of the regula- 
tory or control functions the department performs, so I 


think one has to make a judgment about the relative levels. 


Senator Grosart: That is what I was asking, if an overall 
judgment has been made. 


The Chairman: In theory there should not be any very 
significant relationship, because in related science activi- 
ties you refer to technical services and information ser- 
vices, which are not necessarily related to R&D. 


Senator Grosart: The reason I ask the question is that it 
is because it is one of the questions you ask in comparative 
international operations, what percentage of the total is 
going into R&D, and then you go on to what the R&D is. 


Dr. LeClair: It might be an interesting thing to do. I 
think it would be fairly easy. We might find out, for 
example, that most countries have a relativity which is 
very close to one another. We might find it varies, that it 
goes up and down. It is something we should perhaps look 
at. 


Senator Grosart: It will relate also to the breakdown 
between capital and operating expenditures, because you 
would have a different balance; probably in related activi- 
ties there is a higher percentage of capital expenditure. 
That would be just a guess. 


Senator Lang: I have one final question, which is not 
entirely relevant. I would like your comments on the 
report in the papers this morning of the remarks of the 
ex-United States ambassador in Ottawa deploring the 
decline in co-operation between Canada and the United 
States in scientific and technological matters. Do you think 
that is a fact? Ido not mean the comment, but the decline? 


Dr. LeClair: It has been mentioned to us recently. We 
have had no indication of this in the ministry. We have a 
document which gives us in great detail, for almost every 
single program, the amount of co-operation that goes on 
between the two countries. It is a few hundred pages long, 
which gives an idea of how much co-operation there is. It 
has never been quantified. There is a lot of co-operation in 
the scientific field that is not necessarily official. 


Most of our scientists are on a first name basis with 
many of their counterparts in the United States; they 
belong to the same societies; they travel there extensively. 
These things are very difficult to quantify. Everybody says 
there has been some kind of deterioration but I have not 
seen any figures for it. Certainly I have not heard of any 
hard data that might prove this. 


December 16, 1975 


Science Policy ZENG 


There is one thing I might mention here. Those countries 
with which we have most scientific exchange are the coun- 
tries with which we have no official bilateral accord. Per- 
haps this indicates that when you have an accord it is 
because you need it. That there is not enough going on. 
Certainly, with for example, the United Kingdom and the 
United States, where most of our exchanges in the scientif- 
ic field occur, there has never been any protocol or official 
accord, so it is very difficult to quantify how much is going 
on. 


The Chairman: I have some questions about that section 
of the brief, but I think we should adjourn now. I assume 
we have finished our questioning up to subsection (2) of 
section C of the brief, with one exception. When the minis- 
ter comes back before us, I think we should ask him about 
the question of having a more extensive document made 
public, giving us the proposed science expenditures more 


or less along the lines of the document to which I referred, 
which is being produced in France, at the same time as the 
main estimates are published. This will be the only ques- 
tion that will be covered in respect of these subsections at 
our next meeting. 


I would propose that at the next meeting we spend most 
of our time on the responsibilities of MOSST in relation to 
industrial strategy, international affairs, scientific man- 
power, and the role of MOSST in technology assessment. I 
am sure that if we cover that ground we will have enough 
material at the next meeting. I am afraid we will need two 
other meetings with you, gentlemen, in order to cover the 
rest of the brief at the final meeting. Is this satisfactory? 


Hon. Senators: Agreed. 


The Chairman: Thank you very much indeed, Dr. 
LeClair and Mr. Cross. 


The committee adjourned. 
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APPENDIX “9” 
THE GRANTING RESKARCH COUNCILS 


Goal, Objectives, FuNerrons 


After considering several stuusec of the federal 
structure for supporting research, such as those of the 
EScience Council, tehenOrgdmization £00, Pconomi~ « GOpe eau 
and Development, and the Senate Special Committee on Science 
Policy, the Federal Government has decided to reorganize 
its granting institutions in order to ensure that each group 


Of disciplines and activities neceryves appropriate recognition. 


The proposed reorganization will affect the National 
Research Council and the Canada Council while the Medical 


Research Council will remain basically unchanged. 


The Government proposes to transfer the granting 
function of the NRC to a new,body, to be called the Natural 
Sciences and Fngineering Research Council, leaving the NRC 
free to concentrate. on the operation of ats Mebonatoures 
which will continue to be oriented toward furthering scientific 
and technological development in Canada. (The Canadian 
Institute Lor Serentitic sand Technical Jnirormation joe ris. 
called the National Science Library, will continue to be 
associated with the NRC.) In a similar way, the Government 


proposes to transfer the granting function of the Canada 
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CouncirVsinssuppertuoft theysdeiall +seiences“andehumanit res 
LOvarnew, body;2to- be called)the.Social Sciences: and 

sUMeant cies Research Couneih, Meavingethe CanadaacGouncil 
Leeponsi bles (orp supporting thejertse  ~TheuMeds cate Rescarch 
Council will continue to support research in the health 
sciences. Thus, five councils will replace the present 
thivecrimst i turionsi, Three of?them wild he granting research 


councils. 


Hache tanciang Research (Council iwi Lie vepor mato 
Parliament through a Minister designated by the Governor-in- 
Counci i The members Of each will be appointed by the 
Governom-im-Council. Each Council will\develop therpni losopny 
Wile witileuncerlie its programs. integrauing into, wmethe cqoal 
and the objectives which have been outlined by the Government 
WitvGemaintcaining autonomy in regards “co ts procedures and to 


tLiesOLSth DUEL onm OL Lts funds. 


In the Speech from the. Throne of February 1974, the 


Government recommended that the support of a balanced develop- 


ment of knowledge and research capabilities be the goal of 
the granting Councils. The announcements accompanying the 


Speech from the Throne specified the following objectives: 


2, 
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- to 


encourage curiosity-oriented research’, 

maintain’ a basic Capacity for research tradaming; 
provide a base of advanced knowledge, 

assist) in the -selective concentration of 

research activities, 

seek a regional balance of sciéntific capability, 
encourage research with a potential for contri- 
buting to national objectives, 


encourage excellence in research. 


In order to attain these objectives the Councils 


will address 


themselves to research, basic as well as 


applied, which serves the twofold purpose of training 


scientists and scholars and advancing knowledge. 


The Councils’) will have tostake aitevaccom. une 


need for a reasonable regional balance of StCientific capa- 


bilities. Using accurate information about promising 


researchers and applying appropriate safeguards for excellence, 


the Councils 


will contribute to developing the capacity for 


high quality research in all parts of the country. 


The Councils will pay due attention to the development 
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of research capabilities and the advancement of knowledge 


in areas of national concern. 


In supporting research, the Councils! main respon- 
Sibility will be to stimulate and preserve standards of 


excellence. The Councils are the trustees of quality. 


The granting Councils while supporting research, 
will not carry out particular research activities themselves. 
They will examine and encourage the initiatives of researchers 
and they will communicate regularly with the research community 
and its host institutions in order to ensure a continuously 


updated awareness of potential needs and opportunities. 


Pari .Ou, the support provided by the existing Councils 
has been in response to proposals submitted by individual 
researchers. A number’ of projects were judged worthy of 
SUpportmonstnie basis of the originality, OF (Ene sproject, the 
Yoeliap1 tity 1OL 265 methodology and the actual lor. potential 
excellence of the researcher. This important way of supporting 


Mescorol will be retained. 


Another way which has been developed is that of 


Concentrating support in agreed-upon aLeas.s FOr example, 
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Councils have initiated development grants, programme grants, 


major editorial grants etc. The experience gained in this 
regard. will be “carnrved into the new Councils; Sit vs .inaeinus 
context that <interdisciplanarity should be envisaged. Ttehas 


already been recognizedthat the complexity of many of the 
problems, confronting our society at present vequires imters 
disciplinary research to understand these problems as well as 
to devise solutions. The Councils should further encourage 


SUCH Peo jecus. 


A proper balance will have to be achieved among all 
ways of supporting research; peer assessment will continue 


to be “integral to the evaluation of all projects. 


While serving the advancement of knowledge, research 
Svipporved tbyathe Councils contributes tortie eraini nage. 
students. Therefore, the level of support provided an any 
partbicularvdiscipline, ancluding suppore of (Graduate stucencar 
should be responsive to foreseeable demands for research 


trained graduates. 


i -supperG OPrsthis phaiiosophy pene Councia se we cL 
need tO" gain an ansight: into the “training and deployment 


patterns of university educated persons generally and of 
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research trained persons in particular. Accurate information 
OnE Lis esvibgeckheis not veadilywavamliabke forall dise@iplines- 
The post-censal Highly Qualified Manpower sunvey .jOinely 
sponsored by the Ministry of State for Science and Technology 
and Statistics Canada and the analyses which will subsequently 
Mave tO be"Carried “out, Lepresent jansatlcempt COelmprove ene 
information on the subject and should assist the Councils in 


their decision-making. 


In the announcements accompanying the Speech from the 
Throne, the Government also declared its intention to establish 
an Inter-Council Coordinating Committee. It will be composed 
of the Presidents on the three granting research Councils 
and the Secretary of the Ministry of State for Science and 
Technoloqgwawiowwaliebe. its Chalsmans -OthersSenve ueOmiacda Ls 
May bemasked to participate any the deliberationstonyoccasien, 
depending on the subject matter under discussion. It will 


LepOGE, cOsthe Minister of State for .SGctence and: Technology. 


The Inter-Council Coordinating Committee will help 
the Councils to meet their objectives. It will not have any 


execu Vesaurnority. “It will™be Given {ihe follow ng general 
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terms of reference: to ensure coverage of all recognized 
disciplines; to ensure that the needs of interdisciplinary 
research are met; to harmonize granting practices; to 

provide a forum for the discussion of questions on matters 


Of Anterest tora ll three Couneris. 


In order tostulirl. .ts. functions, tice in er Ccouneu 
Coordinating Committee will need to consider information 
from multiple sources: First, there are the Presidents of 
the Councils, each of whom will have expert advice from his 
own Council and advisory and assessment committees, and who, 
of course, can solicit or receive any such advice as he 
wishes or as is forthcoming. Then there is the Secretary 
Gf the Ministry of State for 'Science@ane Technology awi16 
will provide information and advice collected or received by 


the Ministry. 


All other necessary information may be gathered by 
the’ Inter=-Council Coordinating Committee throug consuleacions 
by briefs, hearings or discussions with individuals, organi- 


Zatvonsy OF inst tutions. 
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APPENDIX “10” 


NRC 1974 — 
A Redifined Role 
(Extract from the Report of the President 1974-1975). 


The role of NRC within the overall Canadian research 
and development effort has been unique, and throughout 
the Council’s long history this role has evolved continuously 
in response to new needs or opportunities. As an_ in- 
dependent research agency with its own governing council, 
NRC was encouraged to develop a strong Canadian R & D 
Capability and high quality scientific expertise available to 
governments; to the private sector and to Canadian citizens. 

By the mid-sixties NRC had developed a highly com- 
petent group of laboratories and a _ multi-disciplinary 
research capability dedicated to national development. 
Through NRC leadership and support, university labora- 
tories had developed strength in most scientific disciplines 
to the point where it was no longer necessary for Canadian 
students to seek high quality scientific training outside 
Canada. NRC had made substantial progress in promoting 
and assisting research in industry, although the develop- 
ment of high technology industry in Canada has been 
generally retarded for reasons that are well known and 
largely unrelated to science and technology. 

Compared to its near-colonial status of the forties, 
Canadian science and technology had reached a degree of 
maturity and of R & D capability where they could hence- 
forth contribute more effectively to our national develop- 
ment. During the past decade NRC policies have been 
directed toward greater and more effective utilization of this 
national research potential in support of Canadian needs 
and opportunities. Additionally, in order to adapt to static 
or declining budgets and to improve the effectiveness of 
Canadian research endeavors, continuing efforts were 
made to consolidate research programs and to promote 
closer research collaboration between industry, university 
and government sectors. However, further and more funda- 
mental changes are now required. 

In recent years it has been national policy to restrict 
growth of R & D activity in the government and university 
sectors and to accord higher priority to industrial R & D. 
The announced “contracting-out” (make or buy) principle is 
a specific action in line with this policy. It is probable that 
these general policy directions will be continued for some 
time into the future. Additionally, a number of long-term 
problem areas are now of growing national concern and will 
clearly require expanded R & D effort. 

Early in 1974 the federal government announced its 
decision to separate the University Grants and Scholarships 
Program from NRC and to set up a new granting Council 
to take over this function. In the past, NRC has from time 
to time ‘spun off’ major activities it had developed, e.g. 
Atomic Energy of Canada Limited (AECL), Defence 
Research Board (DRB), Medical Research Council (MRC). 
However, the separation of the university grants function, 
which has been one of the cornerstones of NRC’s broader 
science role in Canada, represents a more fundamental 
change. The present situation demands less emphasis on 
the general development of science and more emphasis on 
effective ways of using the demonstrated capability of 
NRC for our national development. In the future, NRC 
activities will be largely centered around its laboratory 
programs and such extramural research programs as 
may be undertaken will be closely coupled so as to 
support or extend laboratory programs. 


The Redefined Role and Policies of NRC 
Although NRC's principal function is research in 


science and engineering, its specific research activities 

must nevertheless be well focussed and its overall role must 

be clearly defined within the total Canadian scientific 
research and development effort. As a guiding principle, 

NRC must build on its existing strengths and capabilities; 

it should concentrate on those things it can do best and on 

those things which are deemed highly important from a 

national standpoint but which, for various reasons, cannot 

be done by other agencies. 

The following activities will form the basis of NRC's 
future research program: 

i) basic and exploratory research; 

ii) long-term research, including selected areas of 
advanced technology and research directed toward 
problems of ongoing national concern; 

ili) industrially-oriented research and research services 
to industry; 

iv) research to provide technological support of social 
objectives; 

v) specialized major research facilities developed and 
operated as national facilities; 

vi) physical measurements and standards. 

The following specific policies relate to the above 
activities: 

e In order to maintain its scientific and engineering 
competence and close contact with the advancing scientific 
frontier, NRC will continue to perform basic and exploratory 
research for the creation and application of new knowledge. 
The level of this effort will constitute from one-quarter to 
one-third of NRC operations. 

e NRC will place emphasis on research in selected 
areas of advanced technology of high promise and on 
research related to long-term problems of national concern, 
such as energy, food, building and construction, and 
transportation. 

e NRC’s industrial research and development role will 
continue to complement and reinforce R & D in Canadian 
industry by the development and transfer of technology and 
by direct assistance to R & D projects in industry. 

e Within its competence, NRC will continue to provide 
research support toward social objectives such as public 
safety and security, protection of property, health, and 
environmental quality. 

e NRC will continue to establish and manage major 
scientific and technical facilities that serve a variety of 
users. 

e NRC will provide a national reference center for 
standards of measurement and performance standards. 

Because of NRC’s non-regulatory nature and independ- 
ence as a research agency with broad scientific expertise, 
it is frequently called upon for consultation or to undertake 
investigations on specific matters. In some cases this 
amounts to a kind of “scientific ombudsman” task. Ac- 
cordingly: 

e NRC recognizes an ‘obligation to provide, within its 
competence, independent investigation of scientific and 
technical issues that are in the national interest. 

In addition to the primary role of NRC set out above, 
its research activities will necessarily interface with, and 
complement, those of other government laboratories, 
industries and universities. The following policies define 
these interelations more explicitly: 

a) Relations with Federal Government Departments 
and Agencies 
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Federal government departments with no laboratories 
of their own, or other departments with R & D programs 
specialized to a particular mission, frequently require 
assistance in areas in which NRC has expertise or facilities. 
In addition to continuing to supply such assistance, NRC 
also has a continuing responsibility to do work of impor- 
tance to Canada which does not fall within existing depart- 
mental missions or which broadly encompasses a number 
of missions. The following specific policy statements have 
been adopted: 

e In selected program areas, either through the NRC 
mandate or by specific agreement with government de- 
partments and agencies, R & D activities undertaken by 
NRC may be directly related with the programs of federal 
departments and generally will constitute a specified or 
complementary research component of an integrated 
federal program. 

e NRC will continue to engage in cooperative research 
and development at the project level with researchers in 
individual government departments and agencies. 

e Within its capabilities, NRC will continue to respond 
positively to requests from federal departments and 
agencies for service from its unique facilities. 

e NRC provides scientific and engineering advice, as 
appropriate, in support of other federal departmental 
programs when the required expert knowledge resides with- 
in NRC. As an independent agency, NRC will not accept 
responsibility for regulatory activities of government 
departments and agencies. 

b) Relations with Industry 

Within its capabilities NRC meets the research needs 
of industry in Canada through the research of its labora- 
tories, staff consultations, information services, project 
grants or contracts, and other forms of assistance. NRC will 
complement and assist research in industry and will en- 
courage and assist, where feasible, R & D projects to be 
carried out in industry. 

New emphasis will be given to a closer coupling of NRC 
laboratory research and industrial R & D in selected proj- 
ects. This will involve increased NRC initiatives in develop- 
ing collaborative research projects with industry. Project 
proposals developed by NRC laboratories for collaborative 
work to be carried out in industry will be eligible for assist- 
ance through grants or contracts. 

These and other approaches are directed toward a more 
effective transfer of technology from NRC laboratories to 
industry. Specifically: 

e¢ NRC will develop from existing and future resources 
(including the Industrial Research Assistance Program 
(IRAP) and NRC laboratories) a program specifically 
directed to enhancing applied research and technological 
de.elopment and its transfer into industry. This involves the 
formation of joint NRC /industry teams to work on selected 
projects which may be initiated by either industry or NRC. 
{n either case the responsible involvement of NRC must be 
established and funding will be subject to negotiated 
agreement. 

e NRC work on a proposed industrial technology, if it 
continued to be promising, would be pursued to a point 
where a competent company or group of companies could 
see its value and would be prepared to take over final de- 
velopment and application. Bringing a company or com- 
panies to this point will usually require that they participate 
in the research at an early stage. Assignment to a company 


will depend upon the company’s overall capability and on 
its plans regarding exploitation. 

e¢ NRC continues, although in future on a more selective 
basis and in cooperation with Canadian universities, to 
encourage and assist in the creation and strengthening of 
R & D teams in industry, through the introduction of new 
staff and exchanges between industry, the universities and 
the NRC laboratories. 

e NRC will provide scientific and engineering advice 
and assistance in solving technological problems, as 
appropriate, in support of Canadian industry when the 
required expert knowledge resides within NRC. 


c) Relations with Universities 

To maximize the utilization of scientific and engineering 
research capability in Canadian universities which NRC 
has fostered over the years, it is desirable that strong 
interactions continue between NRC, industry and the 
universities. Therefore, NRC will need to maintain strong 
cooperative interfaces with the new university granting 
council. 

e In fields of research where NRC has identified the 
possibility of significant advances in fundamental tech- 
niques, maximum collaboration will be sought from uni- 
versity researchers. 

¢ NRC will continue to participate in cooperative and 
collaborative research programs with Canadian universities 
(through agreements or contracts) when the results of such 
research are considered to be a contribution to national 
research and development programs in which NRC has an 
identified responsibility. 

¢ NRC will continue to encourage the interchange of 
scientific and engineering personnel between NRC and 
university laboratories. 


d) Relations with Provincial Research Institutions 

Since a number of provincial research councils and 
foundations have objectives somewhat similar to NRC’s 
national role, NRC’s activities should, where possible, be 
related to those of provincial institutions in a series mode 
rather than in parallel. 

e |t is considered desirable to have engineering and 
scientific R & D resources locally or regionally accessible 
to the need for such resources. It is therefore NRC policy 
to regard provincial institutions as having prior responsibility 
for the satisfaction of provincial needs within their capa- 
bility. NRC will respond to requests that cannot be thus 
satisfied. 

¢ NRC will be prepared to engage more actively in 
cooperative R & D with provincial agencies when the 
unique capabilities of both should be jointly employed to 
further a national R & D purpose. 


Objectives and Program Activities 


Following on the redefinition of NRC’s role and policies, 
program objectives have been reformulated and necessary 
modifications to program activities are being implemented. 
Three separate programs have been defined, and each will 
be financially supported by a separate Parliamentary Vote. 


PROGRAM A: Natural Sciences and Engineering Research 
Objective 


To provide a national foundation upon which to build 
for the creation, application and use of knowledge derived 
from the natural sciences and engineering. 
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Sub-Objectives 


e To promote, assist and perform research for the 
creation of new knowledge derived from the natural 
sciences and engineering. 

e To apply knowledge derived from the natural 
sciences and engineering to the solution of problems of 
national concern. 

¢ To apply and use engineering and the natural 
sciences to assist industry in Canada with the development 
of new and improved processes, methods, products, 
systems, techniques and services. 

e To develop and maintain national standards and 
criteria based on the natural sciences and engineering. 


Program Description 


Basic and Exploratory Research in the Natural Sciences 
and Engineering — Development of engineering funda- 
mentals; acquisition of new engineering technologies; 
discovery of new applications for engineering technologies; 
development of scientific competence; acquisition of new 
scientific knowledge; discovery of new applications of 
science. 

Research on Long-Term Problems of National Concern 
— Application of engineering and scientific expertise to the 
solution of long-term problems of national concern such as 
transportation, energy, food, building and construction. 

Research in Direct Support of Industrial Innovation and 
Development — Performance and promotion of exploratory 
and applied research in selected areas for the advancement 
of technology required for Canadian industrial develop- 
ment; through effective methods of technology transfer, 
financial assistance and selected cooperative projects on 
processes, systems, materials and products, to strengthen 
the research, development and innovative capacity of 
industry in Canada. 


Research to Provide Technological Support of Social 
Objectives — Application of scientific and engineering 
expertise in support of national objectives such as health, 
law, safety, environmental quality and quality of Canadian 
life. 


National Facilities — Provision and management of 
common purpose national research and development 
facilities as a service to industry, governments and 
universities. 


Research and Services Related to Standards — 
Research in the field of primary physical standards and 
provision of services in support of national and international 
standards activities. 


Administration — Administrative support including 
financial and personnel services for this and other programs 
of the Council. 


PROGRAM B: Scholarships and Grants in Aid of Research 


This program will continue to be administered by NRC 
until the proposed Natural Sciences Research Council is 
established, at which point it will be transferred to the new 
Council. 


Objective 


To promote and support the development and main- 
tenance of research and the provision of highly qualified 
manpower in the natural sciences and engineering. 


Sub-Objectives 


e To support excellence in research for the creation of 
new knowledge in the natural sciences and engineering. 

¢ To promote and support the development of research 
in selected fields of regional and national importance. 

° To assist in the provision and development of highly 
qualified manpower. 


Program Description 


Peer-Adjudicated Grants — Grants for research ex- 
penses and equipment costs awarded to selected in- 
dividuals and groups on the basis of peer adjudication. 

Developmental Grants — Grants negotiated with in- 
dividuals, groups (including multidisciplinary groups) and 
institutions for major research installations, research 
programs, special research projects and regional develop- 
ment of research capability, to meet needs or opportunities 
to contribute to the resolution of problems related to 
scientific, economic and resource development. 

Highly Qualified Manpower Training and Development 
— Scholarships and fellowships awarded in national 
competitions to graduate students, postdoctorate fellows 
and senior scientists and engineers in universities and 
Canadian industry for advanced study or research and pro- 
fessional development, tenable in universities, industrial 
firms and other institutions in Canada or abroad. 

National and International Activities — Grants to 
support national and international scientific and engineering 
conferences and studies, the exchange of scientists and 
engineers, and selected activities of scientific and learned 
institutions. 

Administration — Administrative support services. 


PROGRAM C: Scientific and Technical Information 
Objective 


To facilitate the use of scientific and technical informa- 
tion by the government and people of Canada. 


Sub-Objectives 


e To provide and maintain services associated with 
scientific and technical information to meet the needs of 
the government and people of Canada. 

® To conduct research into the need for and methods 
of accomplishing the transfer of scientific and technical 
information in response to user needs. 

° To participate in the overall provision of library and 
information services for the government and people of 
Canada. 


Program Description 


Information Services — Operation and support of 
services to provide for the collection, storage, retrieval, 
analysis and transfer of scientific and technical information; 
support for the publication of journals of research in 
engineering and science. 

Network Implementation — \mplementation and 
maintenance of a Canadian network of scientific and 
technical information services and a referral service net- 
work including the establishment of links with other national 
and international networks and services. 

Research and Development — Research into the re- 
quirements for collection, storage, retrieval, analysis and 
transfer of scientific and technical information; improve- 


: 30 


Science Policy 


ment of these and other related processes and development 
of new processes to meet the demonstrable needs of the 
users; development of standards, procedures and pro- 
cesses for intersystem exchanges of scientific and 
technical information through participation and agreement 
with other national and international organizations. 


Organization and Program Implementation 


In order to carry out NRC’s redefined role, as well as to 
improve upon existing arrangements, a new management 
and organizational structure has been adopted. 

The rationale for these changes was based on the 
following considerations: 

i) the need to achieve a better two-way communication 
between the laboratories and the governing Council; 

ii) the desire to reduce the number of standing committees 
of Council, including Divisional Advisory Boards; 

iii) the necessity to provide for greater participation and 
input by laboratory directors and laboratory research 
personnel in management decisions and planning of 
NRC activities; 

iv) the increasing need to undertake major research 
projects requiring interdisciplinary or interdivisional 
cooperation and research collaboration with external 
laboratories. 


The form of organization adopted, which is shown 
schematically in the figure at the end of this section, is 
based in part on a “matrix” type of management. It involves 
the mutual interaction of two components: a hierarchical 
or vertical structure as displayed in the organization chart, 
coupled with horizontal cooperative projects involving 
joint participation by a number of laboratories. The focus 
and coordinating center for these two structures is the 
Management Committee composed of the President, Vice- 
Presidents, and Group Directors (Laboratories). 

The role of Group Directors is to represent the 
laboratories on the Management Committee to which they 
are appointed by Council for a specified term. Each Group 
Director will be chosen from a related group of labora- 
tories, namely: Engineering Laboratories, Physical / 
Chemical Science Laboratories, and Biological Science 
Laboratories. In discharging his responsibilities on the 
Management Committee, each Group Director will work in 
close consultation with Directors in the same group. 

The Management Committee will function as a bridge 
between the research staff and the governing Council. 
It will assist Council in formulating policies and be 
responsible for implementing agreed policies and program 
activities. It will give consideration to research proposals 


originating either from the laboratories or externally and 
arrange for their evaluation or further development. 
Additional resources will be made available, if necessary, 
for feasibility studies and consulting services to assist the 
development of promising ideas and concepts. 

This also touches on the question of planning and 
priority setting — matters which now assume much greater 
importance with near-static budgets. In the past, planning 
and analysis studies were carried out (on a trial basis) 
separate from or loosely related to research operations. 
These have been only partially successful and this 
experience clearly demonstrated that such studies must 
become an integral part of research operations themselves. 
In other words, those who will be responsible for implement- 
ing research programs must also be involved in the plan- 
ning process from the outset. Policy planning (or strategic 
planning) is the responsibility of the executive of NRC and 
the Council, who can call upon whatever assistance they 
require from NRC staff. On the other hand, program plan- 
ning (or tactical planning) must be a collective responsi- 
bility of NRC staff and in this respect, laboratory directors 
and the Management Committee serve as main focal points 
for this process. The basic aim is to involve the vast 
amount of talent within NRC in the shaping of future re- 
search to a greater extent than has been the case up to 
now. 

While the new organizational structure will preserve 
vertical authority and responsibility, it will also increase our 
ability to manage _ interdisciplinary and_ interdivisional 
projects. Selected major research thrusts of this kind will 
be complementary to ongoing divisional programs. In 
adopting the modified program activities, policies and 
management system, the proven advantages of laboratory 
units, functional structures and individual initiative will be 
retained. A further overriding aim must be to maintain at 
NRC the stimulating atmosphere conducive to research 
which has been fostered over the years and which is so 
highly valued. This depends, however, far more on highly 
competent researchers with strong motivations and the 
opportunity to develop their special talents than on particu- 
lar organizational structures. 

There are, however, very positive advantages in some 
instances in regrouping particular research activities. One 
such change (which was announced previously) involves 
the bringing together of a number of related research 
activities in astrophysics to form the new Herzberg Institute 
of Astrophysics. Also, the Canada Institute for Scientific 
and Technical Information which was recently officially 
inaugurated incorporates all of the Council’s activities in 
scientific and technical information. Other regroupings or 
organizational changes may be desirable as ongoing pro- 
grams develop or change and new programs are initiated. 
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SUMMARY 


An examination of historical trends in science* spending leads to 
the following conclusions: 


1) Although science expenditures have declined as a proportion 
of federal spending since 1968-69 (see Table 1), this decline is 
not unique. A similar decline can also be seen for all federal 
operating and capital expenditures (Table 1) and is due to an 
apvroximately $7B increase in transfer payments since USP Nea) P2-. 


2) Examination of the real (deflated) value of intramural science 
expenditures shows that although they grew strongly up to 1972-73, 
they have since been declining slightly in real value. While they 
still show an advance in real growth over the total federal 
operating costs, this advantage is rapidly diminishing, apparently 
because a lower priority has recently been given to intramural 
scientific research than to other operating expenditures, 


3) Comparison of total and scientific Capital expnenditures 
demonstrates that growth in this science sector has also recently 
lagged behind the total. 


4) Finally, we find that extramural science expenditures, after 
a rapid real growth during the 1960's (up to 302% of the 1963-64 
level by 1971-72) have declined slightly (to 298% of the 1963-64 
level) by 1975-76. That this decline is not quite as large as that 
of the intramural science expenditures may be due, in part, to the 
initiation of the Make or Buy Policy. 


Table 1 


Expenditure Type 
Fiscal Year Science Total Operating Total Capital 
(Percent of total budget) 


1963-64 4.37 52.45 7.43 
1964-65 5.06 Syn Sho) Ua? 
1965-66 By) 5} SUL Gaul 7.49 
1966-67 5.64 S10) As! 7.38 
1967-68 5.86 48.60 Taos 
1968-69 Geib 50% 59 6.68 
1969-70 SE oi 51.88 555)3} 
OVO Wet SAN) 49.42 4.67 
USNS 72 5.64 48.69 We Ui 
HSB 7/33 BS Tile 49.54 4.48 
1973-74 4.76 45.42 4,74 
1974-75 4.17 42.66 "4.47 
UU 7Ks 4.16 44,16 Basi 


* Only natural science data (about 75% of the total) are available 
for a long enough period to permit analysis. 
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TRENDS IN SCIENCE EXPENDITURES 


The following report presents an analysis of historical trends 
in Canadian science expenditures and is primarily intended to 
answer the question "Why are science expenditures declining 

as a proportion of the federal budget?". 


Only expenditures in the natural sciences have been recorded 

long enough (as a consistent series since 1963-64) for analysis 

of trends in spending to be considered. Human science figures 
(only collected since 1970-71) are presently being readjusted 

by Statistics Canada in order to establish a consistant historical 
series but are, at present, unusable. While the following 
analysis is therefore restricted to natural science expenditures, 
it should still reflect trends in overall science spending since 
they do represent approximately 75% of all scientific expenditures. 


The Decline 


Figure 1 (below) shows that expenditures on the natural sciences, 
having reached a maximum of 6.21% of the 1968-69 budget, 
experienced a gradual decline to 5.71% in 1972-73 and a much 
sharper drop in 1973-74 (to 4.76% and 1974-75 (to 4.17%)*. 


aiguready 7 3! 


EXPENDITURES ON THE NATURAL SCIENCES 


as a percentsge of: the total federal budget 


AMescR* TNO ASIMOUMY 


«4 


67-64 64-65 €£-66 68-67 67-68 63-69 59-70 70-71 71-72 72-73 73-74 74-75 75-78 
FISCAL YEAR 


Although Figure 1 clearly illustrates a decline in science 
expenditures, it raises two immediate questions: 

- Is the decline primarily due to a decrease in the 
growth rate of science or an increase in the growth rate of 
non-scientific expenditures? 


- What do the "real" growth curves of the total and 


natural science expenditures look like when allowance is made 
for inflation? 


* Data for all graphs are presented in summary tables in the appendix. 
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Figure 3° [ 


In order to compare growth curves of total and natural science 
expenditures, it is necessary to let their 1963-64 values (total 
$6,872M, natural science $301M) form a base year, arbitrarily 
defined as 100 units. The resulting graph, Figure 2, provides 

an answer to the first question on the previous page by showing 
that expenditures in the natural sciences have increased at a very 
regular rate since 1963-64. Their decline relative to the total 


budget is due to a sharp increase in non-scientific expenditures 
beginning in 1973-74, 


ny 


TOTAL BUDGET AND NATURAL SCIENCE EXPENDITURES 


Scaled to 1963-64 © 100 


400 OTAL 


“RATURAL 
pes 


“Wasrc 


100 


9 iS x ‘ ee 4 Sa ed ee ee 


63-64 64-€5 65-66 66-67 67-68 63-69. 69-70 70-71 71-72 72-273 73-74 74-78 73-76 
FISCAL YEAR 


A comparison of the "real" growths of total budaet and natural 
science expenditures is vrovided by Figure 3, in which the Consumer 
Price Index has been used to deflate the data of Figure 2. The 
illustrated increases to 224% of the 1963-64 value for total budget 
expenditures and to 213% for the natural sciences are approximations 
of their real growths after allowance is made for inflation. 
Scientific expenditures have remained roughly constant since 1971-72 
(213% of 1963-64 after deflation by the CPI) while the total 

budget has experienced a real growth of 36% (after deflation by 

the CPI) over the same period. 


309 


TOTAL BUDGET AND NATURAL SCIENCE EXPENDITURES 
Scaled to 1963-64 + 100 and deflated ky the CPI 


TOTAL 


NATURAL 
“SCIENCE 


Vaere 


100 


t) See a ee ee 
63-64 64-65 62-66 65-67 67-68 68-69 69-70 70-71 W-72.0 72-73 73-74 74-73-7378 
FISCAL YEAR 
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The Framework 


Havina shown that the decline in natural science expenditures 
as a proportion of the total budget is due to a sharp 


(363 after allowing for inflation) increase 


in non-scientific 


expenditures since 1971-72, we shall now examine various 
break-downs of the total budget seeking an explanation for the 


increase. This examination will provide us 


with a framework 


permitting a more detailed comparison of scientific and total 


budget expenditures. 


The growth of statutory expenditures can he 
4 and 5 to have been about the same as that 
from 1963-64 to 1967-68 but markedly faster 
from then to 1971-72. Since that time, the 
curves have grown at about the same rate. 


seen from Figures 

of voted expenditures 
than total expenditures 
two expenditure 


Both of these elements 


of the budget must therefore contribute about equally to the sharp 


post-1971-72 growth in non-science spending 


and therefore such 


a breakdown does not shed any light on the reason for the relative 


decline of science spending since 1968-69. 


Figure 4 16 


VOTED AND STATUTORY EXPENDITURES 
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12 
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Figure 5 300 
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72-73 73-74 «674-78 = 7S-76 


VOTED AND STATUTORY EXPENDITURES 


Scaled 4o 1963-64 + 100 and deflated by the CPI 
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Although scientific expenditures are included in most of the 
budgetary functions, an examination of Figures 6 and 7 shows 
that the function "Fiscal Transfer Payments to Provinces" C'S) 
which contains no science expenditures, is a moderately large 
item (Figure 6) and demonstrates by far the largest growth 
CErgunew) =. During: the perlod al Ijl= 72 to UIS=FOp, WES 
expenditures increased 31% (after allowing for inflation) and 
will thus have contributed to the recent surge in non-scientific 
spending. The $1.2B increase involved, however, represents 

less than 10% of the overall budget's growth. The remaining 90% 
of this overall budget growth is distributed throughout the 
remaining functions in a manner which reveals nothing about 

the reason for the relative decline of’ their respective scientific 
components. 


Figure 6 8 
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TOTAL BUDGETARY EXPENDITURES BY FUNCTION* 
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Figure 7 700 
TOTAL BUDGETARY EXPENDITURES BY FUNCTION * » 
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Consideration of the fact that Fiscal Transfer Payments are 
included in Standard Object of Expenditure Number 10 in the 
Estimates in combination with Grants and Contributions led to 

the selection of the breakdown by "Types of Expenditure" 
illustrated in Figures 8 and 9. These graphs reveal that 

Grants, Contributions and Other Transfer Payments have shown 

an increase of 47% since 1971-72 (after allowing for inflation) 
as compared with only 23% for Operating Expenditures, the 

other major item. Not only does this increase of $7.4B account 
for more than half of the total increase in the federal budget 
over this period, but is also contains virtually no science 
expenditures, being chiefly made up of increases in such statutory 
items as health and welfare contributions, fiscal transfer 
payments and unemployment insurance contributions (as well as 

the similar but non-statutory oil transfer payments). ‘The 
implications of this situation will be discussed in the following 
section, which will use this breakdown as a framework on which to 
base a comparison of total and scientific expenditures. 


Paguxeey sits 


YBPECOS NO WICH CCmsD 


Figure 9 3 
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TOTAL BUDGETARY EXPENDITURES BY TYPE 
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The Comparisons 


Since we have shown that the recent rapid growth in Grants, Contributior 
and Other Transfer Payments includes an insignificant amount of 

science expenditure, we may state that not only science expenditures 
can be said to be losing ground to the overall budget. in facwv; 

Figure 10 shows that total operating and capital expenditures are 

also decreasing as a proportion of the budget. 


Figure 10° r OPERATING AND CAPITAL EXPENDITURES 
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For this reason, it is necessary to compare each type of science 
expenditure with the corresponding element of the total budget. 
Fortunately, expenditures on the natural sciences may be broken 
down in a manner reasonably comparable with the Standard Object 
of Expenditure classification used in Figures 8 and 9: capital 
expenditure figures are available; intramural current expenditures 
are approximately equivalent to the operating expenditures of the 
total budget; and the remainder, extramural expenditures, is 
roughly analogous to Grants, Contributions and Other Transfer 
Payments. Figure ll presents these expenditures. 


Figure 11 7 
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Figure 12 presents the natural science curves of Figure 1l scaled, 


deflated and compared with the total budget curves of Figure 9. 
F a COMPARISON OF NATURAL SCIENCE AND selence 
Figure 12™ ; TOTAL EXPENDITURES Srviaaeen 
BY TYPE hae tea ae 
/ Total 
Scaled to 1963-64 » 100 
S and defloted by the CP] 
i 
j Ape ae 
200 Bn oe ae THTPAMURAL 
ad ~—o CURRENT 
ema pra ame 


’ 
Pe aces! Totol 
CAPITAL 


Peepers < Notvural 


100 Seasace 
a“ 


0 st a eee Ee OS Sed nee es ee 
63-64 64-68 65-66 66-67 67-68 58-69 69-70 70-71 7-72 72-73, 73-74 74-75 75-75 


FISCAL YEAR 


From this graph, we can make three comparisons: 


1) Extramural - Extramural expenditures in the natural sciences 
appear to have grown very rapidly up to 1970-71, but have shown no 
real growth since then. The sharp recent increase in the 
“Extramural Total" curve (G, C & OTP) is Que almost exclusively to 
increased Transfer Payments, so that the Grants and Contributions 
portion analogous to the extramural science expenditures must show 
the same recent declining growth rate. 


2) Capital - Although similar trends can be seen in the total 
and scientific capital expenditures, it is evident that the latter 
has recently been regarded as the more discretionary of the two 
items anc has been held to a lower growth rate than the former. 

It is evident that in times of fiscal restraint, capital expenditures 
necessary for growth in the operating functions of a department 
would generally be assigned a higher priority than those for new 
research facilities. 


3) Intramural Current - This pair of lines is probably the 
most meaningful comparison available. It compares the growth rates 
of the total operating budget (Intramural total) with that of the 
in-house governmental scientific establishment. It therefore shows 
that, up to 1972-73, intramural science was growing more rapidly 
than the overall federal Operating budget. Since that time, a 
decline has taken place in intramural science, while the total 
operating expenditures continue a Slow, steadv, real growth. This 
may be, in part, due to the influence of the Make or Buy Policy, 
since the decline in extramural science expenditures is considerably 
smaller than that in intramural science expenditures. Once again, 
however, this indicates that scientific expenditures have recently 
been given a lower priority than expenditures on line operations. 
In a period of relatively tight budgets, intramural research can 
not quite manage to keep pace with inflation, while the federal 
Operating expenditures contine their regular increase. 
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One final graph (Figure 13) is included to deal with a possible 
objection to the comparison of scientific and non-scientific 
Operating expenditures. Since it is probable that scientific 
Operating costs contain a larger personnel component than do 
non-scientific operating costs, Standard Object of Expenditure 
Number 1 (Salaries, Wages and Other Personnel Costs) is included 
in the comparison. Even if one assumed the extreme case that 
all scientific operating costs were personnel costs and compared 
the upper two lines one is left with the same final conclusion: 
having been favoured over general operating costs (yey Gee) HOS) 9/Bo7/s* - 
intramural science is declining toward (but has not yet reached) 
a real growth relative to the base year 1963-64 equal to that 

of total federal operating expenditures. 
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COMPARISON OF INTRAMURAL NATURAL SCIENCE 
EXPENDITURES WITH TOTAL OPERATING AND 
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Scaled to 1963-64 © 100 and deflated by the CPI 
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1) In Millions of Current Dollars 


1963-64 
1964-65 
196S-66 
1966-67 
1967-68 
1968-69 
UIES= 0 
Msirelt— 773 
MAST (S | eee cee 
ELT 
ESI! 
LOT AS TS 
1975-76 


2) Scaled to 1963-64 equals 100 units 


1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
sLereeIrfal 
UST) sine 
WS72E8S 
NOG Siarct 
1974-75 
1975-76 


100.0 
128.4 
146.4 
166.1 
191.5 
212.8 
2268.4 
254.0 
CAPT 
310.2 
311.0 
349.3 
380.3 


100.0 

98.6 
114.6 
112.8 
130.1 
Site 
112.86 
102.6 
120.7 
125.4 
126.2 
135.0 
167.8 


3) Scaled and deflated by 


LoS bs 
1954-65 
1965-66 
1966-67 
1967-68 
1966-69 
1969-70 
SS) ih 778 
aS Lite 
VSI = TESS 
SS 105) 
1974-75 
1975-76 


* Data from the Statistics Canada historical series 


100.0 
126.4 
140.4 
D200, 
169.9 
161.2 
166.2 
201.6 
209.1 
225.9 
208.4 
209.8 
207.6 


100.0 
Staak 
109.9 
103.7 
115.5 
116.9 
92.0 
81.4 
92.5 
91.3 
84.6 
61.1 
102.5 


the 


INTRAMURAL EXTRAMURAL 

CURRENT CAPITAL 

172.1 50.8 77.7 
220.9 90.1 94.5 
251.9 58.2 126.6 
285.9 97.3 1520 
329.5 66.1 183.0 
366.2 69.7? 232.58 
393.0 57.3 249.7 
437.2 92.1 288.1 
469.4 61.3 306.2 
533.8 63.7 322.5 
935.2 64.1 353.7 
601.2 68.6 392.1 
654.5 95.4 424.2 


100.0 
121.6 
162.9, 
196.5 
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290me 
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370.8 
394.1 
415.1 
455.2 
504.6 
545.9 


Consumer Price Index 


100.6 
119.8 
156.3 
160.6 
209.0 
254.9 
262.1 
294.2 
302.1 
302.2 
305.0 
303.0 
298.1 


FEDERAL EXPENDITURES ON TITE NATURAL SCIENCES* 


TOTAL 


300.6 
365.5 
436.7 
495.9 
578.6 
668.4 
200.9 
tains 
836.9 
920.0 
953.0 
1061.9 
1174.1 


100.0 
121.6 
145.3 
165.0 
192.8 
222.4 
232.9 
258.6 
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390.6 


100.90 
1927 
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FEDERAL BUDGETARY EXPENDITURES* 


en ee Se Rees Oi oe eT ED 


TY) In Millions of Current Dollars 


VOTED 
1963-64 4,067 
1964-65 4,167 
1965-66 4,554 
1966-67 Sre3k 
1967-68 5,739 
1968-69 5,806 
1969-70 6,262 
USiOiSecaL 6,676 
OT ele 7,453 
1972-73 8,242 
1973-74 9,949 
1974-75 13,052 
1975-76 14,265 


STATUTORY OPERATING CAPITAL 


2,805 
3.052 
3,161 
3,507 
4,133 
4,961 
5,640 
6,506 
7,388 
7,679 
10,090 
12,778 
13,977 


3,604 
3,703 
3,985 
4,424 
4,798 
5,447 
6,185 
6,514 
2226 
7,986 
9,102 
10,858 
12,474 


1, 
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Z) Scaled to 1963-64 equals 100 units 


1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1959-70 
Li.0 Si. 
LO eee 
1972-73 
MSS a 
1974-795 
1978-76 


100.0 
i02.5 
112.0 
130.14 
141.1 
142.8 
154.5 
164.2 
183.3 
202.7 
244.6 
320.9 
350.7 


100.0 
108.8 
113.4 
125.0 
147.3 
176.9 
201.1 
231.3 
263.4 
280.9 
353.7 
495.5 
498.3 


100.0 
102.7? 
110.6 
OPA Fe 
133.1 
15i.1 
171.6 
160.7 
200.5 
221.6 
252.5 
301.3 
346.0 


100. 
103. 
113. 
ota 
145. 
140. 
124. 
120. 
136. 
141. 
185. 
223, 
294. 


Sif 
928 
980 
649 
743 
(oes) 
635 
616 
708 
722 
949 
139 
902 


0 
4 
4 
1 
S 
8 
4 
6 
6 
3 
8 
0 
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GCAOTPt 


2,75? 
2-987 
3,171 
3,?25 
45331 
4,601 
$0102 
6,052 
6,907 
724138 
3,988 
13,456 
14,269 


100.0 
108.3 
115.0 
135.1 
157.1 
166.9 
{85.1 
PENIS) 
250.5 
268.9 
$62.3 
488.1 
917.6 


3) Scaled and deflated by the Consumer Price Index 
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* Data from Public Accounts up to 1973-74, subsequent years from 


100.0 
100.9 
107.4 
119.6 
125.2 
121.6 
126.0 
130.3 
140.5 
147.6 
163.9 
9 2erG 
191.5 


100.0 
107.1 
108.8 
114.9 
130.8 
150.6 
164.0 
184.14 
201.93 
204.5 
241.1 
273-5 
272.0 


100.0 
101.2 
106.0 
112.8 
116.2 
128.7? 
139.9 
143.4 
153.7 
161.3 
169.2 
180.9 
186.9 


100.0 
101.8 
1086.8 
116.8 
129.4) 
UALS IGS) 
LOLA 
95.7 
106.2 
102.9 
124.5 
1335.9 
160.9 


100.0 
106.7 
110.3 
124.2 
LSD 
142.1 
150.9 
174.2 
192.0 
195.8 
242.8 
2935.1 
262.6 


Contributioxrs and Other Transfer Payments 


1975-76 Main Estimates. 


Nppendixs. 2 


PERSONNEL 


1,539 
1,578 
1,696 
1,901 
2,096 
2,288 
2,941 
32224 
3,600 
3,863 
4,302 
9,106 
92723 


100.0 
102.5 
110.2 
123.5 
136.2 
148.7 
191.1 
209.5 
235.9 
251.0 
279.5 
331.8 
371.9 


100.0 
101.0 
105.7 
113.5 
120.9 
126.6 
155.8 
166.2 
179.3 


i82...8. 


187.3 
HSS Z 
2035.0 


TOTAL 


6,872 
7,218 
727358 
8,798 
9,872 
10,76? 
11,922 
13,182 
14,841 
16,121 
20,039 
252453 
28,242 


100.0 
105.0 
112.6 
128.0 
143.7? 
156.7 
173.5 
191.8 
216.0 
234.6 
291.6 
370.4 
411.0 


100.0 
103.4 
108.98 
Wtiout 
127.5 
133.4 
141.5 
152.2 
465.5 
170.8 
195.4 
REE) 
224.4 
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: x 
FEDERAL BUDGETARY EXPENDITURES*BY FUNCTION' 


1) In Millions of Current Dollars 


Hau ED&sS PD DEF Bir T&C 
1963-64 1,656 610 994 1,691 240 658 
1964-65 1,624 805 1,051 1,550 358 763 
1965-66 1,786 975 stastatal 1,556 466 839 
1966-67 1,994 1,205 Lo 1,651 919 941 
1967-68 22154 1,473 1,301 1,760 738 1,018 
1968-69 2,384 1,527 1,480 1,762 867 932 
1969-70 2-734 nC (AE Loatlyy, L792 932 893 
MST rith— eal 3,162 1,862 1,623 1,621 eee 890 
LSC liaiee) 3-633 2,167 2,010 1,898 1,426 1,023 
1972-753 3,789 2,419 232i 1,908 1,501 1,164 
VSS =A 5,674 2,870 2,532 2-236 1,874 1,556 
1974-75 7,023 4,342 3,175 2-912 2-631 1,934 
1975-76 72854 4-657 32575 2-802 2,625 2,080 


2) Scaled to 1963-64 equals 100 units 
[oes o4 100.0 -100.0 100.0 100.0 100.0 100.0 


1964-65 LTO 99.4 105.7 Sal oe 149.2 116.0 
1965-66 tht aS) 120.4 111.8 92.0 194.2 127.9 
1966-67 120.4 148.8 119.8 97.6 214.6 143.0 
1967-68 130.1 181.9 130.9 104.1 307.5 154.7 
1968-69 144.0 188.5 148.9 104.2 361.2 141.6 
1969-70 165.1 7a W727, 106.0 388.3 135.7 
USIP ark 1920.2 229.9 183.4 107.7 $12.1 135.3 
BS IP heat el PBUOG! 267.5 202.2 112.2 $394.2 155.5 
UO 2 =705 228.8 298.6 233.5 112.8 625.4 176.9 
LOGS = 04 342.6 354.3 260.8 132.2 780.8 236.5 
1974-75 424.1 $36.0 $19.4 148.6 1096.2 293.3 
1975-76 474.3 S459 359.7 165.7 1093.8 316.1 


3) Scaled and deflated by the Consumer Price Index 
1963-64 100.0 100.0 100.0 100.0 100.0 100.0 


1964-65 108.5 97.9 104.1 90.3 146.9 114.2 
1965-66 103.4 115.5 Myiioe 68.3 166.2 122.3 
1966-67 lll) 5 7% 136.7 110.14 69.7 U9 131.4 
1967-68 115.4 161.4 116.2 92.4 Cin Ss) 137.3 
1966-69 122.6 160.6 126.8 68.7 307.7 120.6 
1969-70 134.6 178.9 140.9 86.4 316.7 1100s. 
TOMO 152.5 182.4 149.5 85.5 406.4 107.3 
OLS Pol Sti 1668.2 205.1 155.0 66.0 455.4 Disa 
L972 =0-5 166.6 217.5 170.0 62.2 455.4 128.8 
p US PSS} 229.6 237.4 TAG hes 688.6 923.35 158.5 
TOVASTS 254.7 321.9 191.8 69.2 658.3 176.5 
1975-76 258.9 313.9 196.3 90.5 997.1 172.6 


* Data from Public Accounts up to 1973-74, subsequent years from 


1975-76 Main Estimates. 


Appendix...3 


GGS&IOE 


477 
539 
647 
763 
617 
1,057 
1,148 
1,367 
1,461 
1,612 
1,699 
2,101 
2,586 


100.0 
113.0 
135.6 
160.9 
171.3 
221.6 
240.7 
286.6 
306.3 
337.9 
356.2 
440.5 
942.1 


100.0 
111.3 
130.1 
147.0 
152.0 
188.7 
196.3 
227.4 
234.8 
246.1 
238.7 
264.5 
296.0 


OTHER 


346 
328 
355 
538 
611 
758 
923 
1,008 
1,223 
1,407 
1,538 
1,735 
2,063 


100.0 

94.8 
102.6 
155.5 
176.6 
PSs 
268.5 
291.3 
3535.5 
406.6 
444.5 
501.4 
$96.2 


100.0 

93.4 

98.4 
142.9 
156.7 
186.6 
218.9 
2351.2 
270.9 
296.1 
2929 
301.1 
$25.5 


1 
' For full names of functions, see footnote on page 4 of the text. 
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APPENDIX “12” 


Distribution of National R&D Nxpenditures 
by Sectors of Perfomnance and Country, 
USIGHe ance! 


1967 


(Percentages) 


a ng 


Business Higher Private 

Enterprise Government Education Ron—Prorine 
SipindvAaveessnel A aise 76.5 Ga Wad = 
SWiCCE Ti ecie ccetiva.s sis Gono ha Sco 0.4 
WeSskly ad ooae4o 69.8 LAD Nae 36 
CNG? Ba gnagac 68.2 Seal SAS 10.4 
RIVE od ooodue 66.8 10.4 21.4 ihe 3 
iiko So Se se qccmo 64,9 24.8 Woe Zio 
WUD ALI Metets site -=). ce a6 6250 ARS}, (0) BPS, eS 
Netherlands .... Thc 3) BAT Foot Zot: 
PGC Cm Weve susie 6 vs) « VAG Sh) 6 A WS, 0.8 
Catia Cli ciiuare) srcreleyerens 'e SMh ee) 351 PAS SF) 
Source: OECD Document DAS/SPR/70.48, Table IV 
Note: Figures may not add to 199.0% hecause of rounding. 

UO TAL 
(Percentages) 


ee 


Business Higher ~° Private 

Enterprise Government Education Non-Profit 
Switzerland .... Ueodl Secs 14.0 - 
SQaney  ocadadoue 67.4 10.4 iN), al Sieul 
VUE ooosoooodad 66.5 Wi 5) 18,6 
Wn Singita cooooguod 56.55) TSS Ashe 8 SiG 8) 
SySCIN  cosaauace 64.7 W260 23°10 Od 
Wik, (UNTO ~ cos 64.5 24.3 8.4 Dots 
Netherlands .... 60.3 17.6 20.4 od) 
SUCHE  ooooGUOD 567) io al DS) ORS 
NEN ongacd050 56.0 20 14,8 iodl 
CAMECI caocsondase Si 0 3552 BN ps! 


Source: OECD Document DAS/SPR/74.46, Table Mg 2 (G2) 


Note: Figures may not add to 100.0% because of rounding 
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APPENDIX “13” 


Camparison of Federal Government Costs for 
Science, R&D, and Mission-Oriented R&D 


Statcan data shows that the federal budget for all scientific activities 

(research and Cevelopment, and related scientific activitics, both human 

and natural sciences) increased frau $914.2 million in 1970-71 to $1528.1 
million in 1975-76. ‘The Canadian industry share decreased from 17.0% to 

13.8% in this period (Table 1, item A). 


The Statcan data includes an estimate of the cost of administration of 
extranural programs, and differs hy this amount from the data published 
in "low Your Tax Dollar Is Spent 1975-76", which the Senate Committee 
used as a source in its hearings on December 3, 


The federal budget for R&D (both human and natural sciences) increased 
from $629.8 million in 1970-71 to $997.6 million in 1975-76. The 
industrial share decreased fran 23.2% to 19.8% (Table 1, item B). 


During this pericd there was a Gecrease in the industrial assistance 
programs (PAIT, DIP, IRAP, DIR, IRDIA) from $134.8 million to $126.0 million 
together with an increase in contracts from $11.3 million to $71.6 

million. Intramural R&D grew faster than payments to industry. 


The federal budget for R&D covered by the Make or Buy policy (mission- 
oriented R&D in the natural sciences for Schedule 2B and B departments and 
agencies) increased from $240.0 million in 1970-71 to $381.4 million in 
1975-76. The industrial share increased from $10.6 million (4.4%) to 
$49.1 million (12.9%). See Table 1, item C. 


Table 2 gives more detail on the trends in R&D covered hy the Make or 


: wee : ; ee 
Buy policy (mission-oriented R&D in the natural sciences financed by 


Schedule A and B corporations) for each year from 1970-71 to 1975-76. 


Program Review and Assessment Division 


December 15, 1975 


Sr Ga a 
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‘THE SENATE OF CANADA 
PROCEEDINGS OF THE 
SPECIAL COMMITTEE OF THE SENATE ON 


SCIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C., Chairman 


Issue No. 3 


WEDNESDAY, FEBRUARY 11, 1976 


Third Proceedings on 


The Study of Canadian Government and other 
expenditures on scientific activities 
and matters related thereto. 


A Co ee 
(Witnesses: See Minutes of Proceedings) “a Pe \ 
‘. 


% Q ‘ 
299831 \, MA, 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 


The Honourable Donald Cameron, Deputy Chairman 


and 


The Honourable Senators: 


Asselin 
Bélisle 
Bell 

Blois 
Bonnell 
Bourget 
Buckwold 
Carter 
Giguére 
Godfrey 
Goldenburg 
Grosart 
Haig 


27 Members 
(Quorum 5) 


Hastings 
Hicks 
Lang 
Manning 
Neiman 
Riel 
Robichaud 
Rowe 
Stanbury 
Thompson 
van Roggen 
Yuzyk 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 
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Minutes of Proceedings 


Wednesday, February 11, 1976 
(10) 


Pursuant to adjournment and notice, the Special Com- 
mittee of the Senate on Science Policy met this day at 4:13 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Bonnell, Carter, 
Giguére, Godfrey, Lamontagne, Manning, Neiman, Rowe 
and Yuzyk. (10) 


In attendance: Messrs. Philip J. Pocock, Director of 
Research, and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The Chairman made an opening statement. 


The following witnesses were heard: 


Dr. M. J. LeClair, 
Secretary of the Ministry of State for Science and 
Technology; 


Mrs. L. M. Thur, 
Senior Assistant Secretary, (University Branch), 
Ministry of State for Science and Technology; 


Mr. Jim Mullin, 

General Director, 

International Division, 

Ministry of State for Science and Technology. 


Dr. LeClair made a short opening statement. The wit- 
nesses then answered questions put to them by members of 
the Committee. 


At 5:55 p.m. the Committee adjourned to the call of the 
Chairman. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 


ial lcmmemetis matic? wali Cite ah a 


The Special Senate Committee on Science Policy 


Evidence 


Ottawa, Wednesday, February 11, 1976. 


The Special Committee of the Senate on Science Policy 
met this day at 4.13 p.m. to consider Canadian Government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, on your behalf I 
would like to ask the indulgence of our guest for our being 
late this afternoon, but the Senate sat rather longer than 
was expected. This is the only reason for the delay. The 
Minister, Mr. Drury, could not be with us today, but we 
have the pleasure of having with us the Secretary of the 
Ministry of State for Science and Technology, Dr. M. J. 
LeClair, and his colleagues. 


When we met last time, on December 16, we concentrated 
our examination of the brief more particularly on 
MOSST’s role in the process related to the preparation and 
approval of the so-called science budget. We had intended 
to deal today with industrial research and development 
and government assistance in this area, but in the absence 
of the minister I do not believe we should discuss this topic 
today because of its obvious and important policy implica- 
tions. I propose therefore that we devote our attention 
today to other parts of the brief, beginning with the sub- 
section entitled, “MOSST’s Responsibilities in Relation to 
International Affairs” which begins at page 14 of the brief 
and covers most of page 15. 


I understand that Dr. LeClair would like to make a short 
statement on this section of the brief, and then the meeting 
will be open for discussion and questions. 


Dr. M. J. LeClair, Secretary of the Ministry of State for 
Science and Technology: Mr. Chairman and honourable 
senators, first of all I would like to express the regrets of 
the minister who was called to an unscheduled meeting 
this afternoon and could not be here, but he is looking 
forward to being here at your next session. 


Rather than rewording or summarizing what is already 
in the brief, perhaps I might take a few minutes to let you 
know the development framework in the international 
field and, more specifically, the relationships and the 
responsibilities of both the Department of External Affairs 
and the Ministry of State for Science and Technology. 


The main forum for discussing and arriving at a Canadi- 
an position on international affairs is the Interdepartmen- 
tal Committee on International Scientific and Technologi- 
cal Relations. This is a fairly new interdepartmental 
committee, and it is chaired by External Affairs, but 
MOSST does play an important role. MOSST is not only a 
member of the main committee, but is also a member of 
most of the subcommittees. 


The goal of the ministry here is to assist External Affairs 
in preparing the Canadian position and in assisting in any 


other way we can, somewhat analogous to the way MOSST 
perceives its role vis-a-vis other departments in the federal 
government. If I might express it this way: here we have a 
staff role rather than a line role, the line role being that of 
the External Affairs department. 


In the field of multilateral activities, MOSST will often 
chair the interdepartmental consultations before an impor- 
tant meeting, especially those where the area of interest is 
mostly science and technology—for example, the CSTP of 
OECD, the NATO Science Committee, or the Common- 
wealth Science Council. However, the interdepartmental 
consultations are chaired by External Affairs when talking 
about agencies that are part of the UN family—such as 
UNCTAD, the Economic Commission for Europe, and so 
forth, but here again MOSST plays an active role and 
occasionally may lead delegations to meetings where most 
of the agenda is devoted to science and technology. In the 
field of bilateral co-operation, External Affairs will assume 
responsibility for organizing and co-ordinating Canada’s 
participation in formal activities, and where it is thought 
that foreign policy is paramount External Affairs will 
chair the delegation. If the meeting, again in the bilateral 
field, is mostly science and technology, then MOSST will 
go ahead. At this time we have intensive relationships of a 
formal or semi-formal nature with six countries. With 
France, Belgium, the Federal Republic of Germany, and 
the U.S.S.R. we have formal agreements in science and 
technology, occasionally by themselves or occasionally as 
part of a general accord. With China and Japan we have 
working relationships; they are not necessarily signed 
documents, but we are quite active there as well without 
necessarily having signed documents. 


You will notice that there are two countries which have 
not been mentioned here with which we have no formal 
agreements of an umbrella nature, and perhaps these are 
the two countries where we have more in terms of 
exchange than with any others; and here I refer to the 
U.S.A. and the United Kingdom. In general we might say 
that we prefer not to have so-called umbrella agreements 
and then look for a substance later. We would rather, 
perhaps, identify specific areas of collaboration, look at a 
co-operative program, -and then finally negotiate a basic 
agreement for that area rather than going the other way 
around, with an accord and then trying to see what you 
can do under that formal accord. 


If I may take, for example, a point alluded to at the last 
meeting of this committee, our relationships with the U.S., 
where we have no formal accord covering science and 
technology we still in the field of science and technology 
have 21 formal treaties and agreements, but they are spe- 
cific and not of a general nature. We have 42 joint boards 
and commissions, not including the 30 under the IJC. We 
have 63 co-operative R&D programs; 35 information and 
data exchange programs; and 14 joint use of scientific 
facilities—not including, of course, hundreds and perhaps 
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thousands of exchanges between the different scientists. 
For example, Mr. Chairman, we have here a compilation of 
the known exchange we have with the U.S.A. They are 
described here and the description takes 80 pages, so this 
gives you and idea of how extensive our exchange in the 
fields of science and technology is with the U.S. Again, this 
is done without an umbrella type of accord. We are also 
finding, in the case of one country in particular where we 
have a formal accord, that as we gain experience and have 
more exchange the formal accord or entente in itself 
becomes meaningless. Once the impetus has been given to 
these exchanges, if they are good and worthwhile we find 
that they go ahead by themselves without having the 
stimulus of a formal accord. 


Mr. Chairman, that concludes my preliminary remarks. 
We would, of course, be glad to endeavour to answer any 
questions you may have. 


The Chairman: Thank you very much, Dr. LeClair. Who 
will start the questioning? 


Senator Carter: I will begin. You say at the bottom of 
page 14 that “our policies in science and technology must 
take account of what is happening elsewhere.” Then you 
have told us that you have an interdepartmental commit- 
tee and eight counsellors abroad. That was when the brief 
was prepared. Has there been any change in the number of 
counsellors? 


Dr. LeClair: No, not yet. I could give you the list of the 
eight, if you wish, not necessarily in order of importance: 
one in Brussels; one in Paris; one in Tokyo; one in London; 
one in Washington; one in Bonn; one at the OECD; and the 
eighth is the environmental counsellor in Washington. 


Senator Carter: Those are all MOSST counsellors, are 
they not? 


Dr. LeClair: No, they are not necessarily from MOSST, 
they come from various departments. Two are from 
MOSST; one is from Communications; one from Treasury 
Board; one from EMR; one from DRB; and one is from 
External Affairs. They are all looked upon as officers of 
External Affairs while they are abroad. 


Senator Carter: Could you tell us how these counsellors 
operate? What do they do? 


Dr. LeClair: I believe Mr. Mullin could answer that 
better than I. 


Mr. J. Mullin, General Director, International Divi- 
sion, Ministry of State for Science and Technology: Mr. 
Chairman, the science counsellors overseas are, in effect, 
intelligence officers, whose job it is to be familiar with the 
structure of science and science policy in the area to which 
they are accredited. It is their job to become acquainted 
with the programs in science and technology, the priorities 
in science and technology and the opportunities for 
Canadian participation in joint programs. They then 
report back. They do their work partially on their own 
initiative, based upon the knowledge they acquire through 
living in the various capitals, and partially in response to 
requests sent by MOSST, External Affairs, or any of the 
departments of government having a particular interest or 
having particularly close liaison with a foreign department 
at any given time. For example, not many months ago the 
science counsellor in Washington was doing much work for 
Energy, Mines and Resources as the U.S. moved to create 
the ERDA agency. He was, in effect, for a period of months, 


devoting most of his time in trying to understand which 
new directions U.S. energy priorities are likely to take. The 
priorities on his time will shift as other departments have 
more pressing material to send out, where discussions may 
have shifted to remote centres. His work on site is there- 
fore programmed partly by his finding out what is going 
on and trying to promote interest in Canada and partly by 
acting as an agent for science and technology based depart- 
ments in Ottawa when specific requests are sent out. 


Senator Carter: How long have these eight counsellors 
been posted? Did that take place in recent years? 


Mr. Mullin: The first positions, I believe, date back 
many years in Washington and London, and later in Paris 
and OECD. The recent ones were Brussels and Bonn, 
which were only created about four years ago. The counsel- 
lor in Tokyo was appointed only three years ago. The 
environmental counsellor was first appointed in Washing- 
ton less than a year ago. However, there has been a small 
group of science counsellors overseas for 15 or 20 years in 
two or three capitals, and over the last five years there has 
been a slow growth. 


Senator Carter: These counsellors promote the 
exchanges of scientific and technological knowledge and 
information. Do they do anything more, such as promoting 
joint projects between Canada and the USS., and spotting 
joint projects in which Canada might be interested? 


Mr. Mullin: They try to do this and particularly in cases 
in which there have been formal accords which in the past 
have usually been undertaken in areas in which we delib- 
erately wish to increase the amount of scientific activity. 
The counsellor on the ground will attempt to keep the 
departments in Ottawa aware of opportunities and send 
back information which should lead Ottawa to develop 
proposals. He will take knowledge of what the Ottawa- 
based departments are interested in and attempt to match 
up interest in other countries. From this point of view the 
counsellors in Brussels and Bonn are very much involved 
in bringing groups together who are trying for the first 
time to mount collaborative programs. 


The Chairman: But they are mainly trying to keep 
liaison with governments. 


Mr. Mullin: Principally with governments, yes. 


The Chairman: And they are not devoting too much 
time to trying to find out what the new technological 
developments in industry are in those countries, for 
instance? 


Mr. Mullin: They will report on industrial developments 
and will devote as much of their time as they have, free 
from other requests. Many of the requests from Ottawa 
departments will be to look at industrial developments, but 
when it comes to promoting particular collaborative 
experiments, to date it has largely been from government 
to government, but the information collected has covered a 
wider spectrum. 


The Chairman: What is the professional background of 
the counsellors? Are they scientists, engineers? 


Mr. Mullin: They are a mixture; most have had experi- 
ence in government science or technology. Some of them 
have been pure scientist. The counsellor in Tokyo, for 
example, was an experimental nuclear physicist; the man 
in London however, was an engineer; and the man in 
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Washington is an engineer by background. So there is a 
mixture. 


Senator Carter: We have had one in France for how 
long? 


Mr. Mullin: Probably for at least 20 years; I am very 
inexact about the dates. 


Senator Carter: I am thinking about our oceans policy, 
with respect to which Mr. Drury told us about our new 
policy which has been in effect since MOSST has come into 
being. I wonder how it is that we are not a partner in the 
French-American mid-ocean underseas study which is 
being developed. That is something that would be of tre- 
mendous interest to us. How is it that we are not part of 
that? 


Dr. LeClair: Mr. Chairman, it is true that we are not a 
part of that formal agreement, but oceanography in par- 
ticular has been a rather successful field of co-operation 
between France and Canada. More specifically to answer 
your question, sir, there have been people sent very recent- 
ly from EMR to France, in particular to Centre National 
des Explorations des Océans, their exploration centre. 
There are also possibilities between EMR and France to 
consider what participation we could have. Also, of course, 
there has been some involvement of Canadian companies 
in this, as well as government. 


The Chairman: There has been no discussion at any 
time as to our participation, for instance, in project 
FAMOUS? 


Dr. LeClair: There might have been discussions but I do 
not believe they were very serious and they did not lead, 
certainly, to any formal agreement. 


Senator Manning: In the opening statement reference 
was made to the science committee of NATO and also to 
the Commonwealth Science Committee. What is Canada’s 
role in those committees, are we actually represented on 
them, and where are they based? 


Mr. Mullin: For the NATO science committee, Canada’s 
member is Doctor Tuzo Wilson, who is currently the direc- 
tor of the Ontario Science Centre and was formerly direc- 
tor of geophysics in the University of Toronto. He was 
appointed to MOSST during the last year to serve as 
Canada’s member. He sits on the NATO science committee. 
One of its main functions has been to distribute money to 
allow for the interchange of scientists among NATO 
member countries. A second function has been to distrib- 
ute money for running advanced study institutes. There 
was an advanced study institute held last summer at 
Memorial University in Newfoundland on Arctic systems, 
which brought 60 or so participants from the major NATO 
countries interested in the North together to look at Arctic 
systems. This was funded by one of the subcommittees of 
the NATO science committee. Canada has, I believe since 
the inception of that committee, been active, both in the 
main committee and on many of the panels set up to lk at 
progress in specific areas. The Commonwealth Science 
Council as it is now called, was recently re-formed from 
the old Commonwealth science committee. Its main inter- 
est has been science in the process of development. Canada 
has been represented at meetings and has taken part in the 
discussions which have attempted to spread a better 
understanding of how to successfully apply science and 
technology in the process of development. The biennial 
meeting of the Commonwealth Science Council is due to 


take place in November-December of this year, in Sri 
Lanka, where the major topic of discussion will be science 
in the development of rural infrastructure. There is a 
possibility that a Canadian expert will be invited to give 
one of the leading papers there. 


Senator Manning: Are those committees entirely of gov- 
ernment appointed representatives, or is the private sector 
involved in any way—industrial scientists, and so on? 


Mr. Mullin: Yes. They are government appointed repre- 
sentatives, but in the case of the NATO Science Committee 
many of the members themselves are academics. Du. Tuzo 
Wilson is himself mainly an academic. The representative 
of the United States is Professor Rabi, a well-known physi- 
cist and academic. I think, on balance, there are more 
academics than government scientists on the NATO 
Science Committee. The formal members of the Common- 
wealth Science Council are governmental scientists, but 
they can be accompanied by experts from any sector 
chosen by the country, and they will be chosen depending 
upon what the particular topic on the agenda is at the 
major biennial meetings. 


Senator Manning: There is reference made also to quite 
a number of specific agreements in this field with the 
United States. How do those agreements come about? Who 
initiates them? What causes them to be born in the first 
place? 


Mr. Mullin: I suppose nowadays they might be called 
bottom-up agreements, when scientists working on pro- 
grams who have a very good understanding of what is 
going on in the other countries, and who can see advan- 
tages, will propose to their colleagues that they participate 
in a joint project. Sometimes it will go to a higher level, 
and, where the program is very large, it will be to agency. 
The proposal that got Canadian participation in the land- 
sat, the earth resources satellite, was agency to agency. 
One hopes that scientists are always on the lookout to see 
how best they can supplement their own efforts by getting 
into collaborative agreements. In the case of the U.S. it is 
done on the basis of a particular need being identified. If 
people say there are colleagues in the U.S. with whom we 
can profitably collaborate in making a proposal, and pro- 
vided the other side sees the problem as having a similar 
priority to the side that is making the proposal, then things 
get together and usually the exchange of paper comes to 
when you get down to deciding who is going to pay how 
much for what. 


Senator Manning: It is usually initiated by the scien- 
tists themselves? , 


Mr. Mullin: Yes. 


The Chairman: Are there any people participating in 
those projects coming from industry on both sides, or is 
this purely an exchange between government people and 
academics? 


Mr. Mullin: The list which Dr. LeClair referred to and 
for which he gave the number of agreements was specifi- 
cally government-to-government agreements. We have not 
even started to try to identify how many agreements of 
what sort exist in the private sector. The huge number of 
corporate relationships mean that a lot of exchanges take 
place inside corporate structures. There may even be a 
lorge number of mixed government-industry agree- 
ments... 
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The Chairman: That is what I meant. 


Mr. Mullin: —But I do not have an answer on that at the 
present time. 


Senator Carter: May I ask a question I omitted earlier? 
You have eight counsellors and they send back informa- 
tion. What is the function of this interdepartmental 
committee? 


Mr. Mullin: If I project forward to what I hope will be 
happier budgetary times, the next time more money comes 
on the horizon there will be a discussion as to where 
should the next science counsellor go. One can imagine 
that one department will know that Sweden has particu- 
larly good programs in the area and it would be profitable 
if they had a science counsellor in that capital, while 
another department may think that the Dutch have a 
particular program that they would like to be closer to; and 
so there will be interdepartmental discussions on where, 
given some new money, would be best to deploy these 
resources. 


There are also many international meetings that go on 
regularly from year to year which require Canada to come 
to some position and decide whether or not we will support 
their initiative; and the initiatives usually do not fit neatly 
into the mandate of a single department in Ottawa. So 
there is a need for a mechanism to decide. 


The interdepartmental committee and its sub groups also 
get into the nitty-gritty of making sure that we are ready 
and have all the papers necessary for a formal meeting 
with another country, to make sure that the papers are in 
reasonable and intelligent form and that everything is in 
fact ready. So sometimes they deal with relatively small 
administrative questions. 


Senator Carter: But they have little to do with the 
actual flow of information? 


Mr. Mullin: They are not placed as a barrier to the quick 
flow between the science counsellor and the person with a 
need for information back in Ottawa, no. 


Senator Carter: You have four counsellors attached to 
MOSST? 


Mr. Mullin: No. We have two counsellors who are 
MOSST staff members who are seconded to EMR and at 
the end of their period overseas will revert to being staff 
members of MOSST. 


Senator Carter: Who do they report back to? Suppose 
the fellow in France has picked up a little bit of technology 
and he relays it back here, where does it go to—to MOSST, 
or External Affairs? 


Mr. Mullin: He will send it directly to the group he 
considers most interested, and he will send copies to other 
people who might be peripherally interested. 


The Chairman: He will send a copy to External Affairs? 


Mr. Mullin: And he will direct copies, perhaps, to Com- 
munications. He would, I am sure, not send a single copy. 
The usual custom is for the counsellor to send a copy for 
the record, to keep us informed both as to MOSST and 
External Affairs; but he would also address them to Com- 
munications or whoever happened to be involved. 


The Chairman: He is allowed to communicate with 
other departments, but with MOSST in particular? 


Mr. Mullin: Yes. 


Senator Carter: Suppose that MOSST sees it, either by 
getting a copy or by direct communication, and finds that 
here is a new development going on in Belgium, Japan, or 
somewhere, and that that technology is of tremendous 
importance to some part of our private sector, what do you 
people do with it? What happens to it? 


Mr. Mullin: I would assume that if it were technological 
it would have been addressed primarily to someone else, 
and MOSST would stay on the tail of that “someone else” 
who should have a detailed contact from the private sector, 
and we would try to make sure that the information was 
passed on out of government to wherever it should go. We 
have good working relations with colleagues in places like 
Industry, Trade and Commerce, and I am sure that when 
they receive important information it gets out relatively 
quickly to the private sector. 


Senator Carter: Can you mention any specific case 
where that sort of thing has happened and where it has 
been relayed out to private industry? 


Mr. LeClair: I could give an example where this has 
happened. The example in itself is small, but it might 
elucidate what you are after. This concerns what we were 
talking about before—the work of CONEXO. In this case it 
was the science counsellor in Paris who brought me to see 
them when I was there, and I brought back a pocketful of 
nodules. We then started to talk to EMR, and in three 
weeks EMR had sent someone there to find out what they 
were doing. Since then we have been following this up 
with EMR to ensure that it has not fallen by the wayside, 
and in fact there has been a follow-up on the part of EMR. 
So here is a specific example of where we have done just 
that, except that the information was relayed directly by 
me rather than the counsellor. I wish I had one of those 
nodules to give you, Mr. Chairman. They are very fine to 
put on your desk. 


The Chairman: How long do you expect these counsel- 
lors to stay in any given country? 


Mr. Mullin: Normally four years. 
The Chairman: Not more than that? 
Mr. Mullin: Not more than that usually. 


The Chairman: Is that because of a regulation coming 
from External Affairs or from you? 


Mr. Mullin: I suppose it is agreed upon by both of us, 
because after four years or so away the individual begins 
to lose touch with what is going on in Ottawa. So in the 
same way that foreign service officers are rotated back 
into Ottawa, we like to bring people back here. Also many 
of these people are scientists in mid-career who are inter- 
ested in giving a relatively short span of their time but 
who feel they would get pretty remote from the lab and 
their mainline interest if they stayed more than four years 
away from whatever is their principal interest. 


The Chairman: We had a very interesting experience 
while in West Germany in 1969. We met a number of 
people involved in science policy and technology in West 
Germany at that time, and when we inquired as to an 
overall picture of the situation in West Germany, particu- 
larly in relation to the most important technological de- 
velopments, we were told by various agencies to see the 
science attaché of the United States, which we did. He had 
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been in the post for six years and, in addition, had many 
years of experience in the United States in industrial 
research. We found him to be very knowledgeable on the 
situation in West Germany at that time. 


I think it is far better for our science counsellors to be 
knowledgeable on developments in other countries, as 
opposed to being in a position to relate Canadian develop- 
ments to foreign agencies. It is to be expected that our 
agencies in Canada would be able to relate the information 
coming from abroad to interested people in Canada. I think 
perhaps a period of three or four years is not sufficient to 
cover these very complex areas. 


Mr. LeClair: Mr. Chairman, we have some counsellors 
whose terms exceed four years. For various reasons, they 
have been given further terms. In relation to those counsel- 
lors, we have found, as Mr. Mullin pointed out, that they 
may lose touch with what is going on in this country. 
Perhaps it is because we assume that the role of the science 
counsellor is not only to tell us what is going on in the 
country to which he or she is assigned, but also to inform 
the interested parties in that country as to what is going on 
in Canada. 


The Chairman: We should not be interested in telling 
them what is going on here. We want to keep some secrets, 
too. 


* 


Mr. LeClair: But we are, Mr. Chairman, and I think we 
should be very interested in relating to them the oppor- 
tunities in Canada in science and technology. As a matter 
of fact, we are presently trying to convince the Japanese 
that Canada is a country that can deliver much more than 
natural resources; that we have a great deal to offer in the 
way of technology. Our counsellor in Tokyo at this time is 
engaged in an effort to convince the Japanese people that 
Canada is a highly developed nation technologically. That 
is part of the counsellor’s role, as we see it, and something 
which should be carried out effectively. It would be very 
difficult for someone who is out of the country for eight to 
nine years to be able to speak with authority on develop- 
ment in Canada. 


Senator Bell: Mr. Chairman, what is presently going on 
in Great Britain with respect to gas should be of great 
interest to Canada. They are taking ordinary coal and 
turning it into pipeline-quality gas. Surely, this is some- 
thing which Canada as a nation should be interested in? 
My understanding is that TransCanada Pipeline has a very 
small investment in that project, and apart from that we 
have no other interest in it, yet it looks as though tremen- 
dous returns will be realized. Is our Science counsellor in 
Britain in a position to inform Canadians about the worth 
of this project, or where does that sort of idea originate? I 
understand TransCanada Pipeline may pull out. It is a 
small thing without much backing in Canada. 


Mr. LeClair: I do not think we can regard this as the 
responsibility of one person. Taking that particular exam- 
ple, surely that particular counsellor should at least be 
aware of such projects and should be in constant communi- 
cation with Canada telling us what is happening. However, 
in a field as complicated and difficult technologically as 
the gasification of coal, EMR is the department which 
would be sending representatives routinely, and perhaps 
sending people to such projects under various exchange 
programs, and more than just a visit. These people could be 
assigned to such projects for a few months, or even a year 
or two. In addition, some of our universities would be 


involved in sending representatives to observe and work 
on such projects. The responsibility certainly is a divided 
one. 


I agree that the counsellor should be the one alerting us 
to these developments and should be keeping us informed 
in terms of follow-up. If, in a case such as this, MOSST was 
made aware that there was no follow-up, or no adequate 
representation, then certainly we would take it up with 
EMR. However, the responsibility of seeing how many 
people are sent and who sends them, and so forth, would 
not be ours, but rather that of the interested department. 


Mr. Mullin: Both the present and the previous science 
counsellors to the United Kingdom were very outspoken 
on behalf of the nuclear program, and they were of consid- 
erable assistance in Canada’s efforts in persuading the 
United Kingdom that it should switch to a design compa- 
rable to the Canadian model and not the American system. 
In that respect, their role was to keep Canadians informed, 
on a very rapid basis, of what changes were going on, who 
was saying what, who was taking which side in the debate, 
and to assist those who eventually arrived from Canada to 
participate in the lengthy discussions that led to Great 
Britain moving towards a Canadian-style reactor. In that 
instance, they were taking with them, in part, the detailed 
knowledge of the Canadian situation, which they might 
not have had had they been out of the country for eight or 
nine years. 


Senator Bell: The role of the science counsellor, as you 
see it, then, is one which you will be coordinating with the 
activities of the various departments, such as EMR, Indus- 
try, Trade and Commerce, and so forth. 


Dr. LeClair: I would say that is a fair assessment of our 
role. We are not the only actors involved. The Department 
of External Affairs is very interested, as is Industry, Trade 
and Commerce. 


Mr. Mullin: Trade commissions also spend a great deal 
of time in relation to technological developments overseas, 
so that, in a sense, it is being overly restrictive to think 
that our representation concerned with science and tech- 
nology is limited to those holding the title of science 
counsellor. 


The Chairman: Have you given any thought to assign- 
ing a science counsellor to a group of related countries, 
such as Belgium, Holland and Luxembourg? I raise that 
with the thought in mind that our financial means are 
rather limited. Why could we not have a science counsellor 
assigned to Belgium, but who would also be responsible for 
Holland and Luxembourg? 


Dr. LeClair: Mr. Chairman, without divulging any 
secrets, I would say your question is a very timely one. 
That is an exercise we are going through at this time. 


The Chairman: Are there any other questions on this 
section? 


Senator Carter: Mr. Chairman, I was interested in Mr. 
Mullin’s remarks about our representative in Tokyo trying 
to enlighten the Japanese as to Canada’s technological 
capabilities. Mr. Mullin’s remarks in that respect raise a lot 
of questions in my mind. The Japanese Embassy in Canada 
has many intelligent people attached to it. Does it have a 
science counsellor attached to it? Is our representative in 
Tokyo trying to persuade private industry in Tokyo that 
Canada does have some technological capabilities? 
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Mr. Mullin: First of all, I do not believe anyone in the 
Japanese Embassy has the title of science counsellor, or 
has a role similar to that carried out by the people we call 
science counsellors. However, Japanese trade missions will 
undoubtedly have things to say. Whether or not their trade 
missions look at research and development capacities in 
Canada, I do not know. 


As to the second part of your question, the science 
counsellor attached to the Canadian Embassy in Tokyo 
most recently has been busy in areas such as space 
research and looking at the possibility of collaboration in 
that area. In Canada, a role has been given to the space 
industry in what is going on through the Department of 
Communications, so that if, in the long term, the collabora- 
tion works out, there will be Canadian industry and 
Canadian government, with a similar pairing on the other 
side. 


People tend to think of Canada as a resouce exporter. 
They do not necessarily stop and think of how well devel- 
oped our technology capabilities are. 


The Chairman: It seems to me that the Japanese have 
put a lot of emphasis on certain missions abroad, consist- 
ing of their qualified scientists and engineers, and even 
their industry people. We do not seem to have given that 
kind of emphasis here, but have relied more on govern- 
ment representation abroad. 


Mr. Mullin: I think one sends a mission after one has 
identified that there is a target to send a mission to. Our 
science counsellor is trying to create the impression that 
there are perhaps more useful targets than they have 
thought of to date. 


Dr. LeClair: There was a mission from Japan here two or 
three weeks ago looking at the Athabaska tar sands and 
the whole field of energy. Our science counsellor had been 
working on and preparing for this for many months before, 
and he was certainly more than instrumental in bringing 
that mission here. 


The Chairman: What about our sending more missions 
abroad, that are more adequately prepared than they some- 
times have been in the past? 


Dr. LeClair: You are assuming we have not been sending 
enough and that they have not been prepared. 


The Chairman: On certain occasions. 


Dr. LeClair: 
Chairman. 


You would have to be specific, Mr. 


Senator Carter: Do the counsellors we have in various 
countries have means of finding things cut? Do they have 
contacts with universities, with work going on in the 
universities or in the private sector in those countries, or 
do they confine their observation to what the government 
is doing? 


Dr. LeClair: I am amazed when I meet with them to find 
out how extensive their réseau is; they have their fingers 
everywhere. It is perhaps more evident in government 
circles; they seem to know everybody. When you travel 
around the country with them you find they are on almost 
a first-name basis with most of the important people in 
government, and also in industry. For example, on my last 
visit to the United Kingdom the science counsellor intro- 
duced me to quite a number of people in British industry 
concerned with R&D. He knew all about them, and, what is 


perhaps more important, they knew him; they knew who 
he was; they had had fairly regular meetings with him. It 
varies with the personality of the individual, of course. 
They are not restricted to government circles; they are 
there to find out what is going on in all fields of R&D. 


The Chairman: I have one final question on this section. 
There seems at the moment to be an expanding effort in 
different countries on what is called big technology, where 
even the United States cannot be self-sufficient. To name a 
few examples, there are energy, advance transportation 
systems, the technical development of communication 
satellites, and oceanography, which you have already men- 
tioned. Could you give us a list of areas where Canada is 
actively engaged on an international basis with other 
countries in terms of programs and projects? 


Dr. LeClair: Mr. Chairman, if I may, I should like to 
table this list of big projects with you at the next meeting. 
I am not sure we will be able to give you the complete list 
right now. This is an important subject. We have found 
recently that in the field of so-called big science, where a 
lot of money is involved, most countries now do it on.a 
bilateral or multilateral basis. This is more evident in 
Europe between the members of the European Community, 
but also between individual members of that Community 
and other European States. We find that by and large in 
most of these places you see either the United States or 
Japan. Canada is not often present, and this is something 
we are looking at very carefully at this time. We could give 
you a few examples. There is the telescope between France, 
Hawaii and Canada; the remote manipulator in NRC with 
NASA. Those are fairly large programs. There may be a 
few others, but I think it is fair to say that this is an area 
where Canada is just starting to look at the possibilities of 
doing “big” things—“big” being defined as meaning large 
sums of money—with other countries. 


The Chairman: We will get that list. 


Dr. LeClair: You will get the list of these projects, as we 
know them, next time. 


Senator Carter: I should like to follow up on that ques- 
tion about joint projects. Germany and the United States 
have become research partners. Do we have similar 
capabilities? Are we developing any arrangements like 
that? Do we have any natural research partners, apart 
from joint projects such as have been mentioned? 


Dr. LeClair: It is true that there is a special kind of 
relationship that can be seen between Germany and the 
United States in R&D. However, as in everything else, we 
are so close to the United States that we cannot forget that 
in most cases we are closer to the United States than any of 
these countries. I do not have a quantitative analysis of 
what Germany does with United States. This is a personal 
opinion, but I would be surprised if they had as many as 
we have. I would be surprised if they could fill eighty 
pages, like this booklet, of joint projects strictly in the area 
of government, not, as Mr. Mullin said, including industry. 
We tend to forget that we have a tremendous exchange of 
science technology with the United States. It has been 
going on for so many years that we do not quantify it; we 
do not talk too much about it. Except perhaps in some 
major projects, such as we have been talking about, which 
you have excluded in your question, I would be surprised if 
there were more than we have. 


The Chairman: We are just about to launch a huge 
research program in the field of energy. We are late in this. 


CO ea EL eee 
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In any case, apparently we are about to do it. Before we 
define the Canadian content of that research program, 
have we looked, as a country, to possible co-operation with 
other countries to work more or less together in the same 
area? 


Mr. Mullin: First of all, we may disagree with much of 
the past. There have been energy programs for a long time. 
Canada, in reviewing, and perhaps changing, some of the 
emphasis has also been looking at its relationship with 
other countries, partly through the international energy 
agency, where there may well develop some multilateral 
projects in which Canada could become a partner. That is 
being looked at as one option. The Department of Energy, 
Mines and Resources have particularly been looking at 
other countries, West Germany being an example, as a 
potential partner in energy technology developments. 
There are other countries that are looking to Canada as a 
potential partner. The United States admitted some inter- 
est in heavy water reactors not too long ago. There is a 
reorientation of some sort going on. There is a concerted 
effort to look at the outside, recognizing the size of the job 
ahead. The Japanese mission looking at the tar sands is 
another example of something that might lead to collabora- 
tion in some sense. 


The Chairman: Have we talked with, for instance, the 
Swedes, who have developed a special expertise—I do not 
know if it is very much advanced—in the area of long-dis- 
tance transmission of electricity? This is a great problem 
for us. 


Dr. LeClair: I think this is an area in which Canada 
should be proud. We are probably ahead of everybody else, 
including the Swedes, because of the Hydro Quebec 
Research Station at Varennes. In the field of high voltage 
transmission, there have been major contacts between 
Hydro Quebec and the Swedes on this particular transmis- 
sion of electricity as well as underwater and so forth. 


Senator Manning: This is perhaps a question of a more 
general nature. I am wondering about the basic philosophy 
that is followed by the government in making decisions as 
to when and where these science counsellors are going to 
be placed and so forth. Has any one, or any department of 
government, the responsibility of compiling the types of 
scientific knowledge that are most important for this coun- 
try to obtain, that may be available through more 
advanced work in other nations in the world, which 
involves really exporting scientific and technological 
knowledge to Canada, because it is important to us? The 
other side of the coin, of course, is the one mentioned, that 
we do have some scientific technological knowledge to 
export. Is there any one department or committee or group 
of qualified people who compile what areas of scientific 
knowledge Canada should be seeking from other parts of 
the world, which would be important to us; what scientific 
knowledge we have that is most exportable—and we 
should be fostering the export of this technology to other 
parts of the world? 


It would seem to me that some very firm ground rules in 
those areas are necessary in making some decisions on 
where we are going to place these science counsellors. 
What I am a little concerned about, and I may be complete- 
ly wrong in this, but in some of the comments today we 
have referred to the fact that many of these things involve 
quite a number of government departments, and other 
departments get involved in them on their own. It seems to 
me that the danger in that is that a science counsellor may 


be placed in a certain embassy for the simple reason that 
External Affairs, or some other department, has a particu- 
lar interest that arises there that causes them to suggest 
this. Is it coordinated in any one central place, and geared 
to some very firm lists of priorities, as to what scientific 
knowledge we want to bring into Canada and what scien- 
tific knowledge we want to export? 


Dr. LeClair: It is not done in a haphazard way. The 
nominees are examined by a committee of the Public Ser- 
vice Commission, of course, but it is both MOSST and 
External Affairs which are concerned. It is a responsibility 
of External Affairs, but we are consulted. Without using 
the word “veto,” I doubt very much that they would 
appoint someone we did not approve of. 


The criteria, in terms of whom we appoint, are based in 
part on the sort of things you were mentioning: What are 
the opportunities in that country? What kind of message 
do we want this individual to give to that country? I must 
say, however, that we have not compeled a list of the 
things that we would like these counsellors to be talking 
about, nor do we have a compiled list of the things we 
would like to know from these countries. If we knew this, 
we would perhaps not need the counsellors. We would send 
the technical people directly to find out about gasification 
of coal. We need the counsellors to tell us what the oppor- 
tunities are, and then we follow it up. 


This again brings up the question as to what kind of 
people we send there. We have found through experience 
that, not necessarily but by and large, they have to have 
been scientists at one time in their lives, otherwise they 
have difficulty of access to sources of information in those 
countries: they do not necessarily have to be Nobel Prize 
winners; they do not necessarily have to be active scien- 
tists or experts in any given field. It is generalists we are 
interested in and perhaps, in terms of personality, the 
people who have enough of a background to be able to 
understand but, perhaps more so—as we have seen recent- 
ly described—it is the type of personality that a good 
newspaper reporter should have. That is the kind of people 
we need there, people who are able to dig and come up with 
facts. 


Perhaps Mr. Mullin has something to say about the 
general philosophy of whether we have a list of things we 
are looking for. 


Mr. Mullin: We do not have a list, Mr. Chairman, but one 
operating rule that Canada uses, which other countries 
sometimes do not, is we do not have a separate budget 
allocation for international exchanges in science and tech- 
nology. Each department is given money for its program 
and is expected to use it for either doing things at home or 
in collaboration with other countries. So, the money avail- 
able to Energy reflects the domestic priority of energy. 
When the domestic priority there is high, there is a greater 
probability we will start collaboration in energy technolo- 
gy with other countries because those programs have a 
high priority and they have money to launch programs. 
The areas which are of a lower priority correspondingly 
have less money available and are less likely to be active in 
trying to exchange information. Therefore, in a sense, the 
domestic priorities determine whether or not departments 
and programs have the money to do the exploratory work 
of sending missions over and establishing contacts and 
then getting into joint programs. So, the people with the 
high priority programs domestically tend to be the people 
who send the most requests to the science counsellors. It is 
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in that sense that our domestic priorities are reflected in 
what the science counsellor does on the ground and in the 
country. 


Senator Manning: How far does that influence the deci- 
sion as to where you place these science counsellors? If I 
may oversimplify it, take this case referred to a couple of 
times of gasification of coal. We could probably assume 
that is very important to Canada. There are probably two 
or three countries in the world, that we can all think of, 
which are pretty well advanced in that. If that is the high 
priority—this is in this hypothetical list I am talking 
about—then it would seem to me the responsible depart- 
ment of the Canadian government would say, “We have 
reached a decision that it is vital, in Canada’s interest, that 
we gather the best available data in the world on gasifica- 
tion of coal, there being one, two, three nations that are 
quite advanced.” On that ground, you then place the 
science counsellor or take whatever other comparable steps 
necessary to do that specific thing, rather than merely say, 
“We have eight of these counsellors scattered around the 
world and we will tell them we are interested in picking up 
anything they can on gasification of coal.” 


It seems to me a very general way of doing it. I am not 
saying that is the way you are doing it, because I do not 
know. I feel it would be in the national interest for us to be 
very specific by starting to define what we most require in 
the science field. Then, after determining the areas of the 
world where that science is most advanced, we zero in on 
that for that specific purpose. 


It would be the same in reverse for the export of science. 
If we know a nation which we assume would be interested 
in a technology which is well advanced in Canada, that is 
the place we ought to be sending people specifically to sell 
it, not just saying to all of our counsellors, “If you have a 
chance to promote this Canadian technology, do so.” In my 
view, that is a general approach rather than a specific 
approach. 


Dr. LeClair: Taking the example that the honourable 
senator has mentioned, the role of the counsellor in coal 
gasification would not be to tell us what is happening in 
coal gasification. There are many other things in that 
country, outside of coal gasification. That man cannot be 
an expert on coal gasification and an expert in many other 
fields which are of interest to us in the United Kingdom. It 
is based more on the potential of that country, in terms of 
knowledge, that we send someone. We do not expect, nor in 
practice is it so, that the counsellor will tell us what they 
are doing in coal gasification. He will tell us that the 
United Kingdom is well advanced in coal gasification and 
then the department responsible—in this case the Depart- 
ment of Energy, Mines and Resources—will make sure 
they do send specialists in coal gasification who want to 
learn more about the technique. We do not expect the 
counsellor himself, or herself, to tell us exactly what is 
happening. He is to alert us, and then we take it from 
there—“we” meaning the interested department. 


Senator Manning: Are the science counsellors in these 
various embassies advised of an order of priorities, of 
Canada’s interest in particular categories of scientific 
knowledge? Again, using your illustration, if this counsel- 
lor you are speaking of is in a nation which is pretty well 
advanced in gasification of coal, would he be specifically 
told that one of the things we are particularly interested 
in, when gathering information for us, is that this informa- 
tion would be sufficient for our department to decide to 


send somebody in the scientific field, who would actually 
get the information? 


The Chairman: I think that is a very good question. 
Dr. LeClair: That is why we are consulting. 


Mr. Mullin: We are trying to decide who would be better 
able to answer this question. From time to time the science 
counsellors will get a central briefing, if you will, on what 
is going on in science policy, the discussions in Ottawa, 
but, as I have mentioned many times, they will be receiv- 
ing also direct from the departments requests for informa- 
tion, and so they will see by the kind of statements which 
the different departments send to them, a picture of the 
priorities at the research level. Thus, at a given point in 
time, when Energy, Mines and Resources, as an example, 
may be particularly interested in coal gasification, the 
scientists will have a certain knowledge of what is going 
on in different countries because networks of communica- 
tion in science are very highly developed. They will have 
enough knowledge to pose the first questions to get the 
science counsellor to go and check if such-and-such an 
institution or company in fact does have the program that 
we think it does, and would it be worthwhile to visit. So 
they will have knowledge of what is important, and, if I 
can define “important” as those things on which Ottawa 
departments are willing to spend money, they will get that 
knowledge in the communications from the department 
which sends them requests. 


Senator Manning: That is a poor criterion. 


Mr. Mullin: It is also a poor priority if you are not 
willing to spend money on it. 


The Chairman: It seems to me that in all of this it is to 
be expected that individual departments should be 
primarily responsible for this. But following Senator Man- 
ning’s question, it seems to me that there is an important 
role there for MOSST, to follow up and to see to it that 
departments are alert and do set up proper priorities. That 
is part of your job, to look at the overall system of 
priorities. 


Dr. LeClair: Mr. Chairman, let us say the immediate 
motivation for doing this is not so that the counsellor in 
the particular country will be aware of it. We do this for 
reasons which are vastly more important than the counsel- 
lor. The counsellor is one of the beneficiaries, but the 
reason we are looking at priorities and the sort of thing 
that Canada should be doing, because there are opportuni- 
ties or because there are needs, is something we are doing 
on a scale which vastly transcends the needs of the coun- 
sellors abroad. 


The Chairman: If there are no further questions on this 
section, we will turn to industrial strategy and go to page 
18 of the brief, dealing with “MOSST’s responsibilities in 
relation to the universities and the provision of highly 
qualified manpower.” Are there any questions on this 
section? 


Senator Carter: Does the witness want to make any 
statement on this, or do we just take the brief as it is? 


Dr. LeClair: I think I will just stick with what the brief 
has to say, Mr. Chairman. 


The Chairman: When I read this section of the brief I 
went back to our report and compared notes. I believe we 
said more or less the same thing but with more paragraphs | 
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than you have in your brief, but we did say it in 1972. It 
seems to me that there has been no real progress since 
then. 


Dr. LeClair: Mr. Chairman, since 1972 there has been a 
major accomplishment. That was the completion of the 
highly qualified manpower study which was done under 
the aegis of MOSST. I assume you are aware of the details 
of that study so I will not discuss it here. 


At this time, in conjunction with Statistics Canada and 
other departments, we are trying to see to what extent we 
can obtain from this survey, which was an extensive 
survey, some help in terms of trying to predict what kind 
of manpower this country will need in five to ten years 
from now in the scientific and technological fields. 


The methodology for doing this is not good. Very few 
people can point to success. For one thing, it takes about 
five to ten years to find out whether your predictions were 
right or wrong. When they are wrong you always have 
unseen major circumstances to justify why you were 
wrong. Perhaps you know more about this than we do, Mr. 
Chairman, being in the economics field. We are now trying 
to develop a methodology. We have attracted, and are still 
looking for, people who have been doing this. There is a 
body of experience in Manpower. There are people in other 
countries who have tried to do this. This is exceedingly 
difficult, but it is extremely important because more and 
more we may have to justify science expenditures in a 
quantifiable manner. You cannot quantity the search for 
new knowledge; it is very difficult. You can say how many 
publications you have come up with, but that is not a good 
quantification. If, for example, we could quantify, with 
accuracy, the kinds of highly qualified scientific and tech- 
nology manpower which this country will need five and 
ten years from now to meet our needs and our problems, 
then that would be relatively easier than trying to come up 
with some figures which would be dependable as to how 
much money, for example, you should give the councils, 
because one of their major functions is to train scientists 
and researchers. 


That is the stage we are at now. We do not have any 
answers and we are—not “worried”, but apprehensive that 
the state of the art as it exists will not permit us to do just 
that. 


Senator Godfrey: Forgetting about the future for just 
one moment, how are we doing right now so far as the 
balance between supply of and demand for research is 
concerned? 


Dr LeClair: That is difficult to answer, but whatever we 
are doing is by accident. I do not think that we have ever 
planned in the past for the levels of money being given by 
the councils; I do not think there has ever been serious 
planning to try to meet the demands—for the various 
reasons I was talking about. If we had done this five to ten 
years ago I do not think the situation would be any better, 
because five years ago who could have predicted what is 
happening in universities right now, for example? It would 
have been most difficult. 


Mr. Chairman, you might want to ask Mrs. Thur what 
she thinks about this. She is the Assistant Secretary in 
charge of the University Branch. 


Mrs. L. M. Thur, Senior Assistant Secretary, Universi- 
ties Branch, Ministry of State for Science and Technolo- 
gy: May I add a comment, Mr. Chairman? 


Senator Godfrey: I wish you would answer the question. 
So far all I have found out is that whatever has happened 
has happened by accident. I would like to know what has 
happened. 


Mrs. Thur: I would like to add a comment to Dr. 
LeClair’s answer by saying the following: It was relatively 
easy to act in that field during the last ten years because 
we went through a very rapid growth period in the sixties 
so that numbers were increasing from one year to the next. 
We did not meet squarely the problem of whether there 
was a decrease, or whether we needed more or less. Stu- 
dents increased from one year to the other, so did faculties, 
and so, of course, did the applications for research, which 
meant that the research councils, operating on their tradi- 
tional patterns, showed Treasury Board what the rate of 
increase was. Treasury Board answered to a certain degree 
and covered the needs. I would therefore underline the fact 
that during the last 10 years, perhaps from the early sixties 
to the early seventies, there were no problems. Now, sud- 
denly, because of inflation and because of the decrease in 
the inceptions and enrolments in some departments and 
some programs, we should know more about manpower 
needs. We are now at the stage, as Dr. LeClair said, where 
we have just established research on these questions, and 
we do not have any answers to them. 


Senator Godfrey: We do not know whether we are in 
good supply or short supply at the present moment. 


Dr LeClair: We know what the situation is at the present 
moment for specific disciplines, but there is no general 
statement that will cover them all. In some of them we 
have too many, in some of them we have too few, and in 
others it is just about right; so I would think it would have 
to be by disciplines, not forgetting, however, that the very 
presence of these people creates a demand, and it is very 
difficult to say to what extent the man and the needs are 
the same. 


The Chairman: That is an old economic law enunciated 
by Jean-Baptiste say: “Supply creates its own demand.” 


Senator Carter: If I remember, Mr. Chairman, a few 
years ago we had some Ph.D.’s on the bread line, or apply- 
ing for unemployment insurance. Are there any doing that 
now? 


Dr LeClair: I know of none specifically, but I would 
guess there are. It is, however, a guess. 


Senator Bell: How does the operation of the universities 
tie in with provincial control of the amount of money that 
is going to be spent? I am thinking particularly of medical 
scientists in western Canada, at any rate, and in British 
Columbia in particular, where we have not developed suf- 
ficient facilities for training medical researchers and medi- 
cal practitioners, and so on. We have up to now leaned very 
heavily on those who have come to us trained by other 
countries. How can MOSST help in a situation where each 
province has its own jurisdiction in this field? 


Dr LeClair: In the specific field that you are referring to, 
the federal government, as you know, has a fund called the 
health resources fund, which is a fund of $500 million to be 
distributed on a per capita basis to the provinces over a 
15-year period. This has been used to build facilities both 
in the field of education and in the field of research. Some 
provinces have used the fund extensively to build research 
facilities and others have used it more for educational 
facilities. Some provinces have not used it all very much as 
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yet. They have a credit to their account, if I may express 
myself in that way. They have not yet built any of these 
facilities. 


To have access to this fund, which is paid for 50 per cent 
by the federal government and the other 50 per cent by 
some other body—usually the provinces—the onus, or 
initiative, has to come from the province in question. It is 
not the federal government that says to, in this particular 
case, the Province of British Columbia, “You will build a 
facility here.” The federal government waits until British 
Columbia decides to build a facility. There is a committee 
made up of all the provinces that agreed to this. When 
recommendations have been made to the Minister of Na- 
tional Health and Welfare up to now, he has said yes to all 
requests, so if any province, relative to other provinces, 
does not have as many facilities in this particular field, it 
is by and large of their own choosing. 


Senator Bell: If there is a decision that has to be made 
regarding the priority of upgrading, for example, medical 
research, does MOSST have any informal way of bringing 
the various provincial counterparts together to promote 
this? 


Dr. LeClair: In specific fields, like the medical field, yes. 
There is a conference of deputy ministers of health, there 
is the committee on health resource facilities, and so forth; 
but in the overall, general field of science, the answer 
would have to be no. This statement should be nuanced, 
however, by the fact that at this time, during this month in 
particular, we will be discussing with the provinces the 
possibility of having some sort of mechanism which will 
enable us to examine this kind of problem, at least in the 
university field, where we may have a formal way of 
sitting down with the provinces and looking at the prob- 
lems of university research. Up to now this has been 
limited to university research, but I would hope, if it works 
well, that we can then extend it to other fields. 


Senator Rowe: May I revert to a point that Senator 
Carter raised a moment ago? He said that two years ago 
one heard of Ph.D.’s—and I take it he was referring to 
Ph.D.’s in science and technology of one kind or another— 
being on the breadline. You were talking of recent years, 
Senator Carter? You were not talking about the 1930's? 


Senator Carter: No. 


Senator Rowe: I have heard of this many times, and we 
have had some concurrence on the subject here today, 
suggesting that the situation still obtains. Is there any 
reality to this, or is it a myth? I confess—and I have had a 
lot to do with Ph.D’s and university graduates this last 20 
years—that I do not know a single one who was ever 
unemployed, apart from, perhaps, for a few months after 
graduating from university, when he might be looking 
around and might be temporarily indigent. Apart from 
that, however, I do not know one who is unemployed. Is 
there any substantial body of highly trained scientific 
personnel! in Canada looking for work? Or is this a myth? 


Dr. LeClair: If the question is, “How many are on unem- 
ployment insurance?” the answer may be, “Very, very 
few.” However, if the question is, “How many are doing 
something for which they are overtrained, or for which 
they were overtrained in the past, and have not been able 
to get jobs to the full extent of their capabilities?” the 
answer is that I do not know; but I would feel that in the 
latter case it is perhaps not a myth. This is the sort of 


information that we could probably get from the highly 
qualified manpower studies; but unfortunately that only 
gives us a picture of the situation as it existed during the 
month of that questionnaire, which was two or three years 
ago. The possibility now exists, however, that statistics 
Canada may, from now on, include this in their census. If 
they do this, we will have an ongoing picture of what is 
happening to these people. I do not know of a Ph.D. in this 
situation either, by the way. I have never met one myself, 
either. 


Senator Rowe: May I just pursue this a little further? In 
the province from which I come—and I am sure this is true 
in other provinces... 


The Chairman: And the province 
Newfoundland. 


in question is 


Senator Rowe: It is Newfoundland. We encounter a 
great many people at the scientific level there who have 
come from Pakistan, say, or Sri Lanka, or India, or even 
Bangladesh, among others. This is true, I think, across 
Canada. Let me say at once that nobody is happier to see 
these people in Canada than I am. I have some familiarity 
with these countries, and I know their problems. If, how- 
ever, we have sizable body of scientific personnel who are 
not being utilized, or who are being under-utilized, or 
under-employed, in Canada, how do we explain this other 
phenomenon, especially in view of the fact, the very patent 
fact, to those of us who are familiar with these countries, 
that they need these people themselves? When I was in Sri 
Lanka last winter, we heard that complaint quite frequent- 
ly; we heard it in Pakistan; we heard it in other developing 
countries of the world also. They are suffering a drain of 
these people. They are coming over here to Canada and 
other western countries when they are needed at home. If 
we do have this problem of our own people being under- 
employed or under-utilized, or actually unemployed in 
fact, as we sometimes hear, then surely something is 
wrong, isn’t it? 


Dr. LeClair: Mr. Chairman, I will have to implore 
immunity here and ask you perhaps to direct that question 
to the minister when he comes next week. I think this is a 
question which is strictly in the area of government policy. 


The Chairman: It seems to me, though, that there is also 
a kind of factual aspect to the question. Is this trend, of 
foreign qualified scientists and engineers coming to 
Canada, still developing? It is just a question of fact, 
really. 


Dr. LeClair: Well, I would say that you are right in your 
facts. There is no doubt about that. This is true not only for 
scientists. For example, in the last decade the Province of 
Ontario had more than 50 per cent of its practising physi- 
cians come from outside the province and, in many cases, 
from outside the country. This is a problem which Canada 
has not only in the field of science but in the field of highly 
qualified people generally. As to whether the trend is 
abating—and I am sure to be asked to comment on this— 
my own feeling is that it has not abated yet to a significant 
degree, but I do think we are now quite aware of this, and I 
think it is a problem that we will have to address ourselves 
to very seriously. You know, for example, that in the 
medical field provinces have now started to address them- 
selves to this by saying that anybody who comes to the 
province to practise medicine and who is a graduate of a 
foreign country will have to practise in a designated area, 
at least for a while. He will not be able to open up an office, 
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say, in downtown Toronto. To receive a licence he will 
have to go to some outlying area. Unless I am mistaken, 
British Columbia has made that same decision recently. 


Senator Bell: Yes, the B.C. College of Physicians and 
Surgeons did it themselves. 


Dr. LeClair: On an experimental basis. It is the sort of 
problem now being looked at. But so far as the trend is 
concerned, I am sure Mrs. Thur has something to add to 
this. 


Mrs. Thur: I should like to add just one comment and 
that is to say that there is one area of sensitivity where we 
know with sure knowledge that there will be problems. As 
you might remember, it was the AUCC, the Association of 
Universities and Colleges of Canada, who asked the feder- 
al and provincial authorities—namely, those who are 
responsible for immigration and the ministers for educa- 
tion in the provinces—to make sure that within the univer- 
sities if there should be a need to hire scientists Canadians 
should be considered first, because there was an ongoing 
trend to invite well qualified foreigners to enter our uni- 
versities, and this sometimes meant that Canadians were 
not considered first. The official organization has asked 
both the federal and provincial authorities to reverse that 
policy and to oblige, to a certain extent, even universities 
to consider Canadian candidates first. So that is the only 
area where we know that there is a problem, and it has 
been identified. 


Senator Godfrey: On this question of Ph. D’s being on 
the breadline, I happened to be on the Canada Council four 
years ago when this was in the papers. I brought it up at a 
meeting of the Canada Council and there were several 
university presidents there and they denied vigorously 
that there was any unemployment among Ph. D’s, despite 
what the papers were saying. I personally knew of a couple 
and I brought them up and it turned out that they were 
what they call ABDs—all but dissertations. I thought these 
two men were Ph. D’s, and it turned out that they weren’t; 
they still had not got their doctorates. So that was the area 
where there was difficulty in getting employment. If you 
actually had your Ph.D. there was not any difficulty. It 
was the people who were nearly Ph. D’s who were finding 
it difficult to find employment. 


Senator Rowe: Can we get some statistics on that? 


Mrs. Thur: We have some estimated figures, but I am 
approaching them with necessary reserve. The figures 
quoted showed that there was an unemployment rate of 8 
per cent of Ph.D’s, and an underemployment of 20 per cent. 
I should like to underline the necessary reserve because 
what do we call underemployment? I should like to illus- 
trate that very briefly. Our Ph.D’s were accustomed, after 
obtaining their degree, to enter the university career to 
become professors, or to do research or something of that 
nature. That was a very easy-going solution, because we 
went through this very strong-growing 10 years from the 
sixties to the seventies. Universities were looking for 
Ph.D’s desperately and were very happy to hire those who 
finished their studies. That period is now over in the 
universities. So if we consider someone with a Ph.D. who 
cannot join a faculty of a university and for that reason 
has become unemployed, any figure might be valid. We 
must therefore be very careful in interpreting these fig- 
ures, which are estimated and must be interpreted in their 
historical contest. 


Senator Godfrey: I personally see no reason why Ph.D’s 
should confine themselves to the academic sphere; they 
can be very valuable in other fields. 


Dr. LeClair: That is a very good point, and I would hate 
to see tomorrow morning on the front page of any newspa- 
per that eight per cent of Ph.D’s in Ottawa are unemployed 
or underemployed. It is just that they may not be 
employed in the same kind of field as they were five years 
ago. 


Senator Neiman: Mr. Chairman, there was in a Toronto 
newspaper during the last two or three weeks a fairly 
extensive article with respect to this subject, in relation to 
which various interviews were held with those who have 
considered this underemployment or unemployment 
according to their educational status. They interviewed, I 
believe a biologist. The point you made was that some of 
the Ph.D’s are trying to acquire positions in universities 
and the positions are simply not available. Simply because 
they want to get in, it does not mean to say that the 
vacancy is there for them to fill. 


Senator Carter: I would like to return to earlier ques- 
tioning on the part of Senator Godfrey, with respect to 
work surpluses and shortages. I believe Dr. LeClair said 
that while he could not give an overall picture, it could be 
indicated by discipline. Do you have any figures by disci- 
plines over the last five years in which there have been 
surpluses and shortages? 


Dr. LeClair: With the usual reservations referred to by 
Madame Thur, but there have been figures. The engineers, 
I believe, recently published their figures. However, how 
meaningful are they? When we were looking at this, we did 
consult with an expert from MIT on manpower planning. 
He has developed a theory, and is quite adamant that he is 
right, that when you find that there are too many engi- 
neers, for example, coming out of engineering schools, 
usually this is a time when students say that they are not 
going into engineering, but he says that is the very time 
they should go into engineering, because the trend corrects 
itself so rapidly that there are continual ups and downs 
and the cycle is five to 10 years. The only reason I mention 
this is that we must be very careful. The fact that we may 
now have a surplus in a given discipline does not mean 
that we should advise young people not to take that disci- 
pline, because it seems to be self-corrective. No matter 
what we tell them, they will not take that discipline, and 
by the time they get out of school, five to 10 years from 
now, there is a great demand for them. 


Senator Carter: But we should not have to wait five 
years; we should have a forecasting service to project what 
will be needed in five years’ time. Do we have such a 
service? 


Dr. LeClair: No; this is what I was saying. The 
methodology to forecast this to any degree of seriousness is 
really non-existent. For example, what is the implication 
of the development of the tar sands for the kind of scientif- 
ic and technological people Canada will need five to 10 
years from now? This in itself could be a study; it could be 
predictions, but would we be sure enough about these 
predictions that we would start programs at this time in 
universities, or advise young people to go into this? It 
seems that history has taught us that something always 
happens of a major nature which makes this very difficult. 
I am not arguing that we should not do this kind of 


3:16 


Science Policy 


February 11, 1976 


planning. I am arguing that we should have to do this with 
a lot of care. 


Senator Carter: But if we take each discipline separately 
and go back over five years and draw a graph as to how far 
our needs were met, surely we could see there where the 
shortfalls have been, find some reason why, and relate it to 
the other factors? It might not be 100 per cent accurate, but 
surely it would be within 75 per cent accuracy of what is 
likely to happen? 


Dr. LeClair: I think, sir, we would be dealing with how 
well the demand has been met, not the needs. They are 
quite different. We are not as interested in meeting the 
demand as we are in meeting the need. We might do this 
study, but what would be the criteria to say that these 
people were either employed or were in over-supply? The 
only criteria we have now is what they are doing. To come 
back to what the chairman said, they may be doing some- 
thing, not because there was a need for them but because 
they happened to be there and they created the need. 


Senator Carter: I would like to follow that a little 
further. When we were looking into this question five or 
six years ago, we found that the Science Council was 
giving out grants to universities and that certain grants 
went to a professor who had a pet project. He employed 
half a dozen students on this particular project. Eventually 
they left, but the professor perpetuated this project. As one 
batch went out another came in. It was self-perpetuating 
operation. When those fellows got out, industry found they 
did not have the kind of training that needed. They were 
under-employed because they were not trained to meet the 
demands of industry. So it is the needs of industry and not 
the needs of those who have graduated; it is the needs of 
industry for certain specific types of training. 


Dr. LeClair: That is what I am saying. 


Senator Carter: What have we done so far to remedy 
that situation? 


Dr. LeClair: That is exactly what I was trying to say. I 
was talking about the needs of society, not the needs of the 
graduates, because that is demand. 


The Chairman: I would call it supply. 


Dr. LeClair: In a sense it is demand, because they are 
demanding a lot of R&D money. They are applying for 
grants, and in that sense it is a demand. I remember this 
argument very well. If I am not mistaken, you referred to 
this in your report as a specialist in camelology—camels 
that would perpetuate themselves? 


Senator Carter: Yes. 


Mrs. Thur: I should like to attempt to answer the ques- 
tion. We have tried to concentrate on needs or potential 
demands for highly trained manpower. To do that we shall 
take into consideration the major econometric models 
which are used in Canada to forecast the growth of our 
economy for the coming term of 15 years. I will just 
mention the major sources. We have a model in the Eco- 
nomic Council; we have another one adapted to the govern- 
ment’s need in finance; we have one in the Bank of 
Canada; and we have one in the University of Toronto. We 
shall try to deduce from these economic projections— 
which include, first, the private sector’s needs and, second, 
the government’s needs, taking into consideration all the 


major government projects—the potential demand for 
highly qualified manpower. Having done that, I should like 
to add that we shall never get a precise indication of how 
many chemical engineers we will need in 15 years, but we 
shall certainly have sufficiently valid information to indi- 
cate and show the warning point, really, for the whole 
system, for the financing, for the opening of graduate 
schools, and so on. It will also be valid as information 
given to students, who should be made aware of what the 
future will look like. Finally, it will allow universities and 
the provinces, who are directly responsible for universities, 
to revise and to adapt the changing patterns to university 
curricula. That is what we would like to achieve, and it 
would be a lot if we could do so. 


Senator Carter: Have we reached the point where indus- 
try and the universities consult each other to find out what 
the needs are? 


Mrs. Thur: I think there is a beginning to that, senator. 
In each one of the provinces, there is a council of universi- 
ties, a global organization, which discusses future training 
programs and curricula, and to establish new curricula we 
have to be authorized by these councils, and the councils 
also ask for the advice of industry. 


The Chairman: It seems to me we have covered the 
brain gain and also the so-called underemployment of our 
qualified scientists and engineers in Canada. One aspect 
which we have not touched upon yet is the brain drain. I 
have seen in the newspapers recently, for example, that 
first class researchers in the field of medicine and health 
are going to the United States because of the lack of funds 
provided in Canada to pursue individual projects. 


Dr. LeClair: By and large, Mr. Chairman, I think these 
reports have, up to now, been exaggerated. I am not saying 
that will not happen, given the freeze on council moneys, 
and so forth, but by and large, at least in recent years, I 
think Canada has been the beneficiary rather than the 
loser. This may have had something to do with the fact 
that many Canadians who had gone to the United States 
wanted to return to Canada to live or to raise their chil- 
dren. The figures, as tentative as they may be, indicate that 
in some fields at least—medicine being the one I know 
best—the balance has been in Canada’s favour. 


Senator Bell: Mr. Chairman, there is another “X” in the 
equation, and I do not know how we are going to deal with 
it. It is necessary to have this information projected, but 
every time we have a change in government or even a 
change of heart in government, policy changes, we have a 
brain drain. We had this problem in British Columbia 
where some of our most highly developed technical people 
left because no mining was being done, no new develop- 
ment, no exploration. Another example of a brain drain as 
a result of a change in government policy occurred when 
the Avro Arrow was scrapped. The lunar extension 
module, I understand, was entirely developed by expatri- 
ate Canadians. How can you project such policy changes 
into analyses of what we will need in the future? 


The Chairman: We cannot forecast the result of provin- 
cial elections, or even federal elections. 


Senator Godfrey: Especially the 1957 one! 


Senator Carter: Dealing with the brain drain, has 
MOSST conducted any surveys as to the number of scien- 
tific jobs in the federal government that are filled by 
immigrants or foreign scientists? 
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Dr. LeClair: I am quite sure we do not have that infor- 
mation, senator. I am told, Mr. Chairman, that in your 
recent questionnaire you asked for that information, so 
you would be able to tell us what the answer is when you 
receive your questionnaires back. 


Senator Rowe: Some of these figures, I should think, Mr. 
Chairman, could be hugely unreliable. For example, I have 
a son who is a scientist. He holds three scientific degrees. 
He used to teach at university, but he is now a politician. 
In any survey, is he under-employed? 


The Chairman: It depends on if he has been elected! 
Senator Rowe: He has been elected. 


Senator Godfrey: He is certainly not under-employed. 
Let us get that on the record. 


Senator Rowe: I do think we need more figures, certain- 
ly than I at any rate have seen so far. 


The Chairman: Let us close by saying we hope you will 
be able to improve the methodology and the system of 
gathering statistics on this vital question, because it 
affects so many aspects of science policy. 


Unfortunately, we have to stop now. It is rather late, and 
anyway Dr. LeClair has to catch a plane. I was hoping that 
we would be able to cover other aspects of the brief today, 
but this will have to be postponed until a future meeting. 
We will meet next week, I hope at 3.30 p.m. On that 
occasion we will deal with industrial research in Canada 
and government assistance in that aspect of research. On 
that occasion the minister, Mr. Drury, will be with us. 


The committee adjourned. 


Published under authority of the Senate by the Queen's Printer for Canada 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 


and 
The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguere Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Wednesday, February 18, 1976 
(13) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 3:35 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bourget, Carter, 
Giguére, Grosart, Haig, Lamontagne, Lang and Yuzyk. (8) 


In attendance: Messrs. Philip J. Pocock, Director of 
Research, and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


Ther following witnesses, from the Ministry of State for 
Science and Technology, were heard: 


The Honourable C. M. Drury, P.C. 
Minister; 

Dr. M. J. LeClair, 

Secretary to the Ministry; 


Dr. Peter Meyboom, 
Assistant Secretary, 
Industry Branch; 


Dr. A. R. Demirdache, 

Director, 

Technological Forecasting and 
Technology Assessment Division. 


Mr. Drury tabled a document entitled “Canada’s Interna- 
tional Collaboration in Science and Technology”. The 
Chairman directed the Clerk of the Committee to have this 
document printed as an Appendix to this day’s Minutes of 
Proceedings and Evidence. It is printed as Appendix No. 
9 Ia 

During the course of his introductory remarks, the 
Chairman mentioned that four (4) tables of statistics had 
been made available to Members of the Committee. It was 
agreed that they be printed as an Appendix to this day’s 
Minutes of Proceedings and Evidence. They are printed as 
Appendix No. “15”. 


During the course of the meeting, the Minister and his 
Officials answered questions put to them by Members of 
the Committee. 


At 5:15 p.m. the Committee adjourned to the call of the 
Chairman. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Standing Senate Committee on Science Policy 


Evidence 


Ottawa, Wednesday, February 18, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 3.35 p.m. to consider Canadian Government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, I understand that 
Dr. LeClair or the minister wants to table some documents 
as a result of our discussion last week. (For text of docu- 
ment, see appendix” 14”) 


The Honourable C. M. Drury, Minister of State for 
Science and Technology: Mr. Chairman, at the meeting 
last week we were asked to give some indication of our 
participation in international collaboration in science and 
technology. While this list is not exhaustive, we have 
used the intervening week to prepare a list of a number 
of projects in which we are engaged in international col- 
laboration, and I will table this. Perhaps at some future 
meeting the committee will want to elaborate on it. 


The Chairman: Thank you very much. 


Today I hope that we will concentrate on government 
support to industry in the areas of science, technology and 
innovation. This support, as you know, includes mainly 
grants, programs, the “make or buy” policy and govern- 
ment in-house scientific activities serving an industrial 
mission. These matters are covered in MOSST’s brief in 
subsection 4 of section C entitled, “MOSST’s responsibili- 
ties in relation to industrial strategy,’ in section G en- 
titled, “The Government’s position regarding the perform- 
ance of science and technology activities in federal 
departments and agencies,” and finally in the section of 
appendix C dealing with “make or buy.” 


However, before we proceed to discuss those issues, hon- 
ourable senators will perhaps remember that I raised one 
specific matter towards the end of our meeting on Decem- 
ber 16 which remains pending, and remained pending at 
that time in the absence of the minister. It has to do with 
the advisability for MOSST to issue an annual publication 
shortly after the main estimates—this is a good day to ask 
this question—have been tabled in the house, showing in 
some detail the science budget display for the coming 
fiscal year, together with the main orientation of priorities 
of science policy. 


Before asking the minister to react to this proposal, I 
should like to preface my question by making the follow- 
ing observations. First, the minister, in paragraph 5 of his 
brief, expressed “strong support for any new mechanisms 
by which Parliament can be increasingly informed and 
concerned regarding science and its impact on Canadians.” 
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Secondly, it is quite evident that the single page devoted 
to proposed science expenditure in the publication entitled 
“How your tax dollar is spent” cannot meet that objective. 


Thirdly, a growing number of governments in other 
countries are providing the kind of information that we are 
seeking here as parliamentarians. In France, for instance, 
the government issues an annual document, which is an 
annex to the financial bill for the coming fiscal year, and 
which explains in some detail the purpose and nature of 
proposed scientific expenditures. This document is prob- 
ably the best of its kind, and with appropriate adjustments 
could well be used here in Canada as a model. 


Fourthly, the annual publication entitled “Federal Scien- 
tific Resources”, issued by MOSST, is, at least in my view, 
a mere statistical recapitulation of past and current expen- 
ditures, containing no information, not even general infor- 
mation, on specific programs. It appears later, and is much 
less informative, I think, than the series of documents on 
scientific activities issued by Statistics Canada. To that 
extent it can be seen as a useless duplication. 


Finally, during our December 16 meeting Dr. LeClair 
told us that the ministry is now already able to prepare an 
annual publication along the lines of the document issued 
annually by the French government. He added, however, 
that the decision as to whether or not a similar Canadian 
document should be prepared and published was of a 
political nature and therefore had to be taken not by 
officials but by the minister. 


With this long preamble, I am now asking you, Mr. 
Minister, if you are prepared to authorize the publication 
of a document of this nature as a new mechanism “by 
which Parliament can be increasingly informed and con- 
cerned regarding science and its impact on Canadians”. 


Hon. Mr. Drury: Mr. Chairman, without accepting all 
the pejorative adjectives you have used in relation to our 
current publication, we have been looking at and trying 
out a pro forma document of an anticipatory and exposito- 
ry character, which would be rather more complete than 
what is contained in “How your tax dollar is spent’. I have 
not yet got the agreement of my colleagues that this would 
be a useful additional’expenditure. It would cost money to 
publish this. 


The Chairman: We would not see this really as an 
additional expense. We would see this new publication as a 
substitute for the existing publication, which we maintain 
is a kind of duplication of what Statistics Canada is 
already doing. It would not cost more, but it would be 
much more helpful for parliamentarians. 


Hon. Mr. Drury: If it would not cost any more than. our 
current publication, I think we will probably do it. 


The Chairman: We will wait, then, until next year to see 
if inflation or austerity has prevented you from doing this. 
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We think it would be most useful for parliamentarians of 
both houses. I see a representative of the other place with 
us today, and I am sure he would also be interested in 
having such a publication. 


I understand that the main estimates have been tabled 
today in the other place, and the minister and his officials 
told us previously that the new budgetary procedure 
involving MOSST led to an overall science budget display 
showing proposed government expenditure on scientific 
activities. I wonder if the minister can tell us what is the 
total amount provided in the main estimates for those 
expenditures, and whether that amount represents an 
increase or a decline in 1976-77 compared with 1975-76. 


Hon. Mr. Drury: Mr. Chairman, I have a table which 
would answer the questions you have asked, although 
there are no percentage figures and the arithmetical differ- 
ences have not been calculated. The information one will 
get today will be tabled in the house—the forecast of 
expenditures for 1975-76 and the estimates for 1976-77. The 
document tabled today will show that within the federal 
government establishments in 1971-72 $589 million was 
spent. The forecast for the current year is $919 million, and 
the estimate for next year is $1,076 million, an increase of 
roughly $150 million. Within Canadian industry, 1971-72, 
the figure is $161 million; for the current year $190 million; 
and increasing in the estimates to $221 million. Within 
universities, $156 million in 1971-72; $189 million in the 
current year; and $206 million next year. Other institu- 
tions, $32 million in 1971-72; $114 million for the current 
year; and $110 million next year. This is for a total of $938 
million in 1971-72, $1,412 million forecast for the current 
year, and $1,613 million total provided for next year. So 
that is an increase of roughly $200 million above this year’s 
forecast provided for in next year’s estimates. 


The Chairman: So that the big increase, I understand, is 
again going for intramural activities. 


Hon. Mr. Drury: The largest increase is for within-feder- 
al-government establishments; that is correct. 


The Chairman: I see here, for instance, that you give us 
for 1975-76 the total expenditures for that year, but if you 
compare the main estimates of 1975-76 with the main esti- 
mates of this year, there is an increase of only $10 million 
for industry, a decrease of $2 million for universities and 
an increase of $2 million for others, but an increase of $176 
million for intramural activities. 


Hon. Mr. Drury: Yes. I am not sure that in an endeavour 
to compare last year’s estimates, which was the plan... 


The Chairman: This is the old discussion, as you know. 


Hon. Mr. Drury: That is right. At the beginning of the 
fiscal year it was varied during the course of the year with, 
amongst other things, X budgets which disappeared and 
then were partially restored, and I think a much more 
valid figure is what is the fact as distinct from the plan. 
We should adjust our plan, which is next year’s estimates, 
in relation to what did happen, not what might have 
happened. So I would think the forecast of expenditures in 
the current year is the valid basis from which to look 
forward to the next. 


The Chairman: We now come to one of the most impor- 
tant areas of our inquiry, namely, the national effort 
devoted by industry to science technology and innovation, 
and government policies designed to sustain it. The level 


and structure of that effort are crucial because, according 
to our information, all empirical studies show that there is 
a very high degree of correlation between R&D performed 
by industry, and economic growth, the volume of sales and 
profits. So that the existing literature shows, and most 
experts think, that industrial R&D constitutes one of the 
most profitable forms of investment. 


It is in this perspective that we should examine the 
Canadian situation. I do not believe, however, that this 
afternoon we should devote too much time to defining that 
situation and to discussing figures. Whatever the figures or 
the international comparisons we use—and I think we 
have already gone over this before, Mr. Minister—it is 
rather obvious that this situation is quite bad and has not 
been improving very much recently. On the contrary. 


In 1963 industry performed, according to our own infor- 
mation, according to Statistics Canada, about 41.3 per cent 
of total R&D in Canada. Ten years later, in 1973, which is 
the last year for which figures are available, the percent- 
age was 36 per cent. In the same year the corresponding 
average figure for other industrialized countries was 63 per 
cent. In 1963 Canadian industries financed 33.7 per cent of 
total R&D. That share was only 28.3 per cent in 1973. These 
few figures sum up the situation pretty well and reveal 
conditions which should be a source of serious concern for 
all Canadians. 


While foreign ownership and ready access to U.S. tech- 
nology account to a certain extent for this situation, other 
factors, in my view, are also certainly present as well, and 
the minister may wish in a moment to mention some of 
them. Moreover, I am sure he will admit that too great a 
reliance on U.S. technology does not have only desirable 
results, especially in the long term. Thus, Mr. Minister, 
when you were Minister of Industry in 1967 you were 
completely justified in stating on behalf of the Canadian 
government: 


Our first obligation, therefore, is to ensure that techni- 
cal innovation activity in our industry is brought to a 
competitive level in the shortest possible time. 


Unfortunately, this major policy objective has not been 
achieved. Even the government has not been able to trans- 
fer to industry a greater share of the funds it devotes to 
scientific activities and to R&D. 


I have prepared four tables, which I have made available 
to members of the committee. These tables illustrate this 
situation, and I propose that they be printed as an appen- 
dix to today’s proceedings. 


(For text of tables, see Appendix “15”) 


The Chairman: The first two tables show that the share 
of total federal expenditures on scientific activities and 
R&D allocated to industry reached a peak in 1970-71 and 
has declined since. In relative terms the big gain has been 
made by foreign performers, although their share in abso- 
lute amount is still relatively minor. The other two tables 
show current federal expenditures in Research and De- 
velopment contracts and grants. Here again we see that the 
evolution is slow and is not in favour of industry. I hope 
that this background information will be useful for our 
discussion, and that we may use these figures, which are as 
good as any, to portray the recent evolution. So, unless the 
minister wants to comment on what I have said, I would 
now ask members of the committee if they have questions 
to ask. : 
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Hon. Mr. Drury: I am not quite sure that I see the 
difference between table I and table 2. 


The Chairman: Table 1 is related to total scientific 
activities while table 2 is related to research and 
development. 


Hon. Mr. Drury: I presume the arithmetic is correct. 


The Chairman: We are not in the habit of playing with 
figures here. I hope there are no mistakes, but they were 
taken from the figures issued by Statistics Canada. 


Hon. Mr. Drury: Well, I really cannot challenge the 
conclusions you have drawn from these figures. Both in 
respect of total scientific activities and research and de- 
velopment, there has been a heavy preponderance of this 
performed within the government, and moving it out, as 
the figures show—68 per cent as against 63 per cent—is a 
trend in the right direction, but it is rather a modest trend. 
If the objective should be to achieve national self-suffic- 
iency or self-reliance in this respect, then we still have a 
long way to go. 


The Chairman: Starting from there and looking towards 
the future, I wonder if you could explain to us in greater 
detail the statement made by the President of the Treasury 
Board on December 18 insofar as it refers to government 
research and development incentives grants to industry. 


Hon. Mr. Drury: Well, I think what the President of the 
Treasury Board had in mind, in detailing the various 
categories of expenditure limitations made by the govern- 
ment, was to demonstrate that these cuts were going across 
the board and affecting everybody. It is to be hoped that 
everybody is affected in an equitable way, and that virtu- 
ally no sector of the economy would be free from restraint. 


The Chairman: But could you be a little more specific in 
terms of government programs which are of direct interest 
to us at the moment? His statement was a little vague. I 
understand most incentive programs are to be frozen and 
that one of them, I think, was IRDIA which was to be 
dropped. 


Hon. Mr. Drury: The IRDIA Act, which, as reported over 
some period of time now by the industrial sector, has not 
been a useful or successful incentive was to be dropped, 
and this was part of an overall review of the total of our 
programs covering incentives for research and develop- 
ment. As you yourself pointed out, these have not been 
spectacularly successful, and it was with a view to making 
them more successful, more functionally efficient, that the 
current review is underway. 


The Chairman: But what about the other programs? The 
impression I got from reading the statement was that no 
more money would be spent in the future than was spent 
in the last fiscal year as a result of the overall austerity 
program. 


Hon. Mr. Drury: That is correct. 


The Chairman: And that means, so far as the austerity 
program is concerned and so far as it affects the research 
in industry, that we cannot, from that point of view at 
least, expect any improvement from the present situation, 
which we all deplore. 


Hon. Mr. Drury: Quantitatively one could not expect 
that there would be any more research arising out of, or as 
a consequence of, these incentives than has been the case 


in the past. There is in Canada a relatively small allocation 
of resources corporate to this purpose. The sole source of 
resources for research and development within industry 
should not be government, whether federal, provincial or 
municipal. The proportion allocated by industry itself is 
relatively small in Canada. The incentives that we have 
had in the past to increase this have not been as effective 
as they should have been. Costs were being reviewed. I 
think you probably would agree that if the incentives have 
not been producing the desired results, it is not a very 
intelligent answer merely to increase the amount of money 
put at their disposal. 


The Chairman: We recommended a review in 1972. 


Hon. Mr. Drury: Well, at least the review is under way 
now, but it has not been completed. 


The Chairman: In addition to the removal or reduction 
of government incentives as announced in the austerity 
program, do you not think that the program of price and 
income control will create disincentives to industrial 
research? For instance, as I understand them, the regula- 
tions under this program provide that disproportionate 
increases in the expenses for research, which are treated 
under this heading and for this purpose on the same basis 
as landscaping, decorating and charitable donations, are 
not recognized by the program as allowable costs. There- 
fore, they cannot serve as a basis to increase prices and 
must be deducted from profits. So we have one disincen- 
tive there. Moreover, if industrial research and develop- 
ment, according to the same program, leads to a reduction 
in cost per unit of output, that reduction will have to be 
entirely reflected in a reduction in price, otherwise it will 
generate excess profits and therefore will have to be paid 
to the government. I see we have a new system of sharing, 
and industry will have to take the risk and government 
will take the profits. I maintain that this is another disin- 
centive which is added to the first one I have just men- 
tioned under the program of price and income controls. In 
the light of this, I would like to know if MOSST was 
involved in the preparation of the anti-inflation program 
and if these disincentives to industrial R&D were pointed 
out and explicitly recognized before the program was 
approved by the government. 


Hon. Mr. Drury: I think probably you are being rather 
harsh in your conclusions, the R&D being asked to take all 
the risks and the benefits passed on. 


The Chairman: Well, you agree that if R&D leads to a 
reduction in costs per unit... 


Hon. Mr. Drury: If, R&D leads to a significant improve- 
ment in productivity, that is retainable by the company 
and does not have to be passed on... 


The Chairman: An “irregular.” 


Hon. Mr. Drury: A “significant.” If it is insignificant, 
marginal, it then has to be passed on. 


The Chairman: I think, Mr. Minister, the expression is 
“unusual” rather than “significant.” There is a difference 
between the two. 


Hon. Mr. Drury: I guess there is. 
The Chairman: “Unusual” means temporary. 


Hon. Mr. Drury: I do not think it means temporary, no; it 
means it is not usual. 
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Senator Grosart: It does not often happen... 


Hon. Mr. Drury: —with great frequency or on a recur- 
ring pattern. There is this modification, that “unusual” 
improvements in productivity are not subject to the kind 
of disincentive that you mention. Secondly, increases in 
cost of research and development are not direct costs; they 
are in the nature of overheads, and increases in overhead 
costs generally, in proportion to the total volume of busi- 
ness, are allowable increases in costs. 


The Chairman: Provided they remain more or less 
normal. ; 


Hon. Mr. Drury: That is correct. 


The’ Chairman: Since we aré at a very low level, it 
means that increasing this low level will not be acceptable 
as an allowable cost. That is what I mean. 


Hon. Mr. Drury: Well, if there are—I might use the same 
term—unusually-*targe increases, they would not be 
allowed as arrincrease in cost. 


The Chairman: In any case, we agree, I think, that the 
austerity program will not help industrial research in 
Canada. Let us agree also that at least the control program 
will not increase or encourage further increases in indus- 
trial research. So that since the present situation is not 
very nice or very good, or is far from being adequate, we 
cannot expect a very great improvement in the near future. 


Hon. Mr. Drury: I think probably the objective of 
increasing Canadian capacity to conduct, or to be self 
sufficient in respect of, research and development is what I 
would call a long-range objective. It cannot be argued as 
being needed in the short term. It does not produce rapid 
results, so it is a long-term objective. There is no question 
about it, the whole of the anti-inflation program is a short 
range attempt to deal in as equitable a way as possible 
with a short term situation. 


It partakes of arbitrary and, in some instances, unnatu- 
ral restraints, in some cases going so far as freezing, in the 
hope that during this period new changes of direction, new 
changes of attitude, will take place and we will be able to 
move into a subsequent period with rather differing prac- 
tices, differing outlooks, in the hope that this kind of 
inflation will not recur. 


It is with this in mind that we are looking at these 
various incentive programs designed to get—in a way in 
which I do not pretend that we have been successful to 
date— a greater capacity within Canadian manufacturing, 
and the service industry, incidentally, engaging in research 
and development. 


The Chairman: In your review of these incentive. pro- 
grams, are you also taking into account the possibility of 
again providing tax incentives for research? This is one 
proposal that we receive from a lot of Canadian firms. 
They seem to prefer these tax incentives to direct grants. I 
wonder if this is one of the possibilities being envisaged 
during the current review. 


Hon. Mr. Drury: Hopefully they are looking at all possi- 
ble tax incentives as well as direct grants. The tax incen- 
tive scheme we had earlier has not been a marked success, 
and that is the reason for its being repealed. Perhaps there 
are other forms of tax incentives, and if this committee has 
any ideas, we would be glad to hear them. 


Senator Bourget: What about the fast write-off? Many 
companies have recommended to our committee the fast 
write-off, the two- or three-year fast write-off, and also 150 
per cent allowance for R&D. Those companies, from the 
letters I have read, have stressed that point. They say it 
would be more advantageous to their company to add, for 
example, the 150 per cent allowance cost and also the fast 
write-off. Those are the two main recommendations I have 
read in many of the letters I have received. 


Senator Grosart: We had it once. 


Senator Bourget: Yes, we had it once, and they are 
coming back to it. I was wondering if the minister consid- 
ers that to be one way of giving incentives to those 
companies. 


Hon. Mr. Drury: I will not try to answer that. There is 
not much use in having a high powered committee looking 
at this and my telling them what the answers are. Certain- 
ly, those are two that should be looked at, I agree with you. 


Senator Grosart: Have they been looked at? Has any 
assessment been made as to the possible result that might 
eventuate from a return to that policy—the tax incentive 
and write-off—which seemed to be working very well until 
about five or six years ago when suddenly, without notice, 
the government changed its policy and went to this whole 
group of so-called incentives, none of which has worked? 


Hon. Mr. Drury: You say, ‘none of which has worked.” 


Senator Grosart: None of which has had spectacular 
results—let us put it that way. 


Hon. Mr. Drury: I would suggest that the grants which 
have led to the development and production of the PT.6 
engines in United Aircraft have been rather spectacular as 
producing a development of Canadian industry in a high 
technology field, which seems to be highly desirable. The 
difficulty with that is that we have not had enough of 
them. 


Senator Grosart: That is right. We would expect more 
than one in Six years. 


Hon. Mr. Drury: The offer was there. If it worked for 
one, why did it not work for others? 


Senator Grosart: We hope to find that out. 


Senator Lang: Under what program did the aircraft 
engine grant come—was it tax incentive, a grant? 


Hon. Mr. Drury: DIP, defence. 


Senator Grosart: The whole defence support R&D pro- 
gram has been discontinued. 


Hon. Mr. Drury: No, not DIP. 

Senator Grosart: But the defence support program has. 
Hon. Mr. Drury: The Defence Research Board. 

Senator Grosart: DRB. You are very close to it. 


Hon. Mr. Drury: That was one of those high priced 
government establishments that did all of their work 
in-house. 


Senator Grosart: They didn’t actually. 


Hon. Mr. Drury: Look what happens when you get rid of 
them. 
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Senator Grosart: It is one thing to get rid of them; it is 
another to transfer money into industry, which is what we 
have been talking about. 


We are not suggesting you wash out all support of R&D. 
What we are suggesting is that there seems to be certainly 
an area of government policy which the bureaucracy has 
resisted. That is all I can gather from the figures. I went 
back over them after our last discussion, and the industry 
presentations we have had all seem to say the same thing, 
that the bureaucracy says, “No, we don’t care whether it is 
government policy to make a substantial transfer of fund- 
ing into industry. We are not going to do it.” We-had this 
discussion before. All the evidence is that the bureaucracy 
has just said “no” to government policy. You declare it, 
others have declared it, and they have done nothing, and 
nobody cares. That is my problem. Why is the government 
not concerned to insist that its own policy, clearly stated 
over and over again over the last five or six years, be 
implemented by the departments? That is my major ques- 
tion. I do not know the answer. 


The Chairman: I think, Mr. Minister... 
Senator Grosart: Let the minister answer. 


The Chairman: I have a supplementary question which 
I think will make it a little more specific, Senator Grosart. 
Take the “make or buy” program. This policy has been 
proclaimed by the government, and the individual depart- 
ments and agencies are there to enforce the program. In 
my view, they are put in a direct conflict of interest, 
because naturally they would prefer to make rather than to 
buy. Since there is no impartial review, that I know of, at 
the centre, we have the situation that you have, to give the 
figure you quote in your brief, that over a period of three 
years the “make or buy” policy has produced contracts for 
about $70 million. 


Hon. Mr. Drury: I have a figure here. You, Mr. Chair- 
man, gave out a table of percentages. This is not a pub- 
lished table. Dealing with the period 1970-71 to 1975-76, in 
respect of mission-oriented research and development, in 
1970-71 the percentage of mission-oriented research 
conducted... 


The Chairman: I think we have already discussed that. 
Senator Grosart: Yes. 


Hon. Mr. Drury: —within the government was 93 per 
cent; it is currently 83 per cent. Within industry it was 4.4 
per cent; it is now 10.9 per cent. 


The Chairman: I am taking the figures included in your 
brief, where you say that to date contracts within industry 
for R&D and feasibility studies under the ‘make or buy” 
policy have totalled $72 million. This policy, as you say, has 
been implemented since early 1973, so over a period of 
three years $72 million has been contracted out under that 
policy. 


Hon. Mr. Drury: Yes, I will accept that. To me, it is quite 
a few million dollars. 


The Chairman: For me too, although I am much poorer 
than you are! However, if you compare this with the total 
effort of the federal government, I would say that it is only 
marginal. Before you comment on this, I should like to 
know how the “make or buy” policy is applied in practice. 
You say the departments and agencies have the onus of 
showing, according to certain criteria, why they should 


make rather than buy. To whom do they have to show 
that? : : 


Senator Grosart: Mr. Chairman, could I suggest that we 
get an answer to the first question, to start with, with 
respect to this long term policy, which the government 
does not seem to have insisted on?-The “make or buy” 
policy is fairly current. The point I raised was in respect of 
the anonounced government policy and its non-implemen- 
tation by the departments. Could we have an answer on 
whether the government intends to withdraw that state- 
ment of policy or to implement it? 


Hon. Mr. Drury: Which statement of policy? 


Senator Grosart: The statement you made, which I” 
quoted to you at our first hearing. You have said that it is 
the stated policy of the government to transfer a substan- . 
tial part of the funding of R&D in-house into industry. It 
has not done it. We have gone over the figures. I do not 
want to go over them again. It just has not happened. 


Hon. Mr. Drury: I would not accept that as-a statement.’ 
What we have said as a government is that the proportion 
of research and development carried out within industry in 
Canada is very much lower than it should be. To try to 
correct this, to raise this, the federal government will 
devise, as it has, a number of incentive programs designed 
to increase this. A number of these have been put in place, 
run, modified and are now being reveiwed again. Secondly, 
we will impose on government departments in respect of 
all new research and development needs a requirement 
that they prefer this.work to be done outside, within 
manufacturing industry, rather than in-house in govern- 
ment laboratories. New work means new projects, particu- 
larly those that involve the acquisition of new staff or new 
capital facilities. It is incumbent on government depart- 
ments to arrange to have this done outside, provided it can 
be done outside at reasonable cost. 


Senator Grosart: Does this not include a requirement 
that there be an examination of present policies? Mr. Min- 
ister, are you saying this applies exclusively to new expen- 
ditures, that they can go on in the way they have been 
doing in respect of anything that is an on-going program? 


Hon. Mr. Drury: So far, it has applies to new programs, 
new projects. Currently we are reveiwing ongoing pro- 
grams, not only in respect of research and development but 
also in other fields, to try to arrive at a determination as to 
what is continuing useful and what is not. 


Senator Grosart: And as to what should be contracted 
out—is that part of the review? 


Hon. Mr. Drury: What should be contracted out? Do I 
understand that you feel that we should close down gov- 
ernment laboratories and discharge government employees 
in research fields to get the work into industry? 


Senator Grosart: Yes, if the evidence, which would be a 
matter of government policy, is that it can be more effec- 
tively done that way. 


Hon. Mr. Drury: When you say “more effectively done,” 
what is the test of effectiveness here? 


Senator Grosart: I would start with public benefit; I 
would then go to its effect on our innovative capacity in 
industry; then I would go to our exports, and so on. The 
criteria of effectiveness in research have been laid down 
for years. There is nothing new in that. There is no great 
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difficulty in discovering the criteria of effectiveness in 
R&D. The criteria are there. Surely that is the essence of 
government policy, to decide whether the expenditure to 
public funds in R&D in in-house is more effective in terms 
of public policy that it is in industry. Surely, that is the 
whole business of government? 


Hon. Mr. Drury: Well, it is not the whole business, but it 
is part of the business of government. 


Senator Grosart: In the spending area, I assume that 
that is the approach the government takes to the spending 
of every single dollar: “How can it be spent most 
effectively?” 


Hon. Mr. Drury: Hopefully, this is what we are about. I 
agree with that. There is certainly no question about the 
fact that we have started up, particularly in the federal 
government, research laboratories in the absence of any 
institutions in the private sector, and in a number of cases 
those have become the only such institutions. They do not 
exist in the private sector. 


There are several areas in which, demonstrably, it is 
more efficient, certainly, to have it operated by the public 
rather than privately. 


Senator Grosart: I agree. 


Hon. Mr. Drury: Some of our larger establishments, 
some of our larger single projects, fall into this class. It 
means, then, that unless you are going to make radical 
changes suddenly—and any form of radicalisms—tends to 
be inefficient the changes are going to be rather gradual 
and, to some degree, at the margin. 


I would cite, as an example, the large facility which is 
fairly expensive to operate, the wind tunnel, usable by all 
the airframe manufacturing companies in Canada. They 
cannot afford one each. One has difficulty in deciding who 
will have it, therefore, if it is to be in private industry 
provided by public funds. It was the view of the airframe 
industry that we should have a federally financed and 
federally operated facility usable by them on a cost-recov- 
ery basis. This shows in the budget as significant expendi- 
tures by the federal government. The offsetting revenue 
coming from private industry for the accomplishment of 
their purposes does not show. But this is the way, not only 
in the government’s view but in industry’s view, that it 
should be organized. I do not think you would suggest that 
that kind of thing should be, willy-nilly, pushed out into 
the private sector just for the sake of saying that it is in 
the private sector. 


Senator Grosart: No, no, that is not what I am saying. 
What I was really asking was if there is a review of these 
projects to see which could be more effectively contracted 
out. Has this been done over the whole spectrum of the 
billion dollars of government expenditure in this area? 
That is all I am asking. Is anyone going through the whole 
list and saying, “Could this be done more effectively in 
industry?”, in view of the government’s stated policy of 
five or six years ago that in overall terms there seems to be 
evidence that it would be more effective? Not only does 
there seem to be evidence, but the government says, “It is 
to be done.” 


Hon. Mr. Drury: We have a system, generally, of the 
provision of programs in the estimates and the securing of 
parliamentary authorization. Once parliamentary authori- 
zation has been secured, there is a further detailed internal 


autorization called for before projects are undertaken. This 
is provided following scrutiny by the Treasury Board. In 
respect of research and development, projects, proposals, 
submissions, Treasury Board, seeks the advice of MOSST. 
Whenever any proposal for expenditure in relation to a 
scientific project comes up, there is then the application of 
the “make or buy” criterion. That covers all expenditures, 
but there is not someone sitting down looking through 
every piece of research or development engaged in by all 
government departments to say, “Can you contract this 
out?” 


Senator Carter: Has any search been done to make sure 
the work a department is doing has not already been done 
by universities or in industry somewhere? In other words, 
to make sure that you are not duplicating what has already 
been started somewhere else? Have you some sort of mech- 
anism to check that this does not happen? In other words, 
if you have no inventory, how do you know that what you 
are embarking on has not already been done somewhere 
else? 


Hon. Mr. Drury: Obviously, the people in Ottawa sitting 
where I do must rely on the intelligence and integrity of 
the researchers. For example, there is a group of people 
working in a laboratory in Saskatoon to see what they can 
do about mutating certain plants in order to enable their 
roots more efficiently to fix nitrogen in the earth. I barely 
understand what they are saying far less know what is 
going on. They are working in concert with the people who 
are also engaged in this kind of work in this particular 
field not only in Canadian universities but elsewhere out- 
side the country. To have some kind of monitor whose job 
it is to see that these researchers are not duplicating what 
someone else is doing somewhere else in the world would 
be a rather difficult and also a most expensive form of 
second guessing. 


The Chairman: I wouid like to come back to my ques- 
tion of a moment ago and to restrict it only to new pro- 
grams. What is the procedure which is being applied now 
to see that the individual departments can contract out as 
much as possible when it is desirable? Are they deciding 
this thing themselves? Is MOSST involved in this decision 
before it is taken, or who else? 


Hon. Mr. Drury: MOSST will be involved on an advisory 
basis, it is to be hoped, at the outset. In any event, they will 
be involved when the proposal to initiate a new program 
comes before Treasury Board, whether the department 
wishes it or not, or even whether the department has 
thought of it or not. The experience has been that if 
MOSST has not been consulted or is unaware of the 
parameters of the situation or the satisfaction of the “make 
or buy” criteria, then when it comes to Treasury Board 
there is a delay as a consequence of MOSST having to 
consider it then, and the departments are learning that if 
they want to eliminate this kind of delay it is best to 
consult MOSST in advance. 


The Chairman: So that there is an impartial review by 
MOSST for new projects before a decision is taken to make 
or buy? 


Hon. Mr. Drury: Before a decision is taken to initiate a 
new project. 


The Chairman: That is to start with, and then deciding 
afterwards whether to make or buy. Since when has this 
procedure been implemented? 


—— 
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Dr. Peter Meyboom, Assistant Secretary, Industry 
Branch, Ministry of State for Science and Technology: It 
goes hand in hand with the establishment of program 
review. 


Hon. Mr. Drury: It is three years since the inception of 
the “make or buy” policy. 


The Chairman: On the face of it—and I may be wrong 
in my interpretation of it—this review has not been very 
successful because, according to these figures, there will be 
only $150 million more for in-house research in 1976-77 and 
only $31 million more for industry. 


Hon. Mr. Drury: Perhaps this is a measure of the time it 
takes to establish a new capacity within manufacturing 
industry. There have been some significant ones. The pro- 
posal for the future development of the earth resources 
satellite and the development of new sensors which, 
having started out entirely as a government operation, is 
now being moved out to the private sector, the manufac- 
turing sector, to run virtually entirely on a “buy” rather 
than a “make” proposition. But this involves a build up of 
a capacity in the private sector hitherto non-existent, and 
this, if it is going to be done economically, cannot be done 
overnight, so the process of transfer is gradual. 


Senator Carter: This extra $150 million in the new esti- 
mates for this year, is any of that money for new facilities, 
expansion of laboratories or new laboratories or things like 
that? 


Hon. Mr. Drury: In-house? 
Senator Carter: Yes. 


Hon. Mr. Drury: I don’t think so. The last big expendi- 
ture we had of this kind was fer the construction of the 
National Science Library which, after considerable exami- 
nation and cogitation, it was decided to establish in-house 
rather than in the private sector. Now the Department of 
National Health and Welfare is putting up a number of 
testing laboratories across the country as part of its given 
responsibilities for food and drug testing, and this is the 
kind of operation which it is felt really should be provided 
in a government laboratory by government personnel 
rather than farming it out to the manufacturers who might 
perhaps have a special interest in the success of these 
things, and might not be as objective in the long haul in 
their testing and in their research as safety would call for. 


The Chairman: You mention in your brief a number of 
other areas of problems relating to industrial research and 
development to which MOSST is giving high priority—just 
to mention a few, the consolidation of industrial R&D 
programs which you have already mentioned, the need to 
provide better capital and incentive rewards for inventors, 
the creation of a “marriage bureau” to expedite partner- 
ships between Canadian firms and complementary compa- 
nies in other countries, training programs for R&D manag- 
ers. I remember we made a specific recommendation about 
all these areas in our second volume back in 1972. I am glad 
to see that those proposals have all been accepted by the 
government, at least in principle, instead of being forgot- 
ten. But, as I said, we made them in 1972 and we are now in 
1976. When can we expect some follow-up or implementa- 
tion of these proposals? 


Senator Grosart: To accept them in principle is often a 
good way to forget them! 


Hon. Mr. Drury: Well, if you are asking for precise dates, 
I cannot give them to you nor can I announce the arrival of 
Utopia in two years. We are working towards this. As these 
percentage figures I have quoted to you indicate a trend or 
movement in the right direction, we will continue to work 
at these things in which we believe, bearing in mind that 
there is a long history of past practice that has to be 
reversed or overcome to set sail on the new road. I must 
say, I commend the impatience of the committee—I experi- 
ence this myself periodically—and can only say that we 
both have the same objectives, and I think MOSST shares 
the regret of the committee that these things are not as 
easy to accomplish, nor are being accomplished as quickly 
as one would hope. When you said earlier, Mr. Chairman, 
that the anti-inflation program operated as a disicentive to 
this kind of change, this kind of progress, that is quite 
true; there is no question about it. We, as Canadians, have 
perhaps been trying to do too much too quickly in too 
many fields. Hopefully we will now continue to make 
progress, albeit for the moment rather more slowly but still 
in the right direction. 


The Chairman: I was hoping, though, that the anti- 
inflation program was a stop-gap which would help us 
meet our long-term plans and objectives. I now see that 
insofar as research is concerned, the short-term program 
will almost contradict the long-term objective in termsof 
research, and so on. 


Hon. Mr. Drury: One could make the same statement in 
respect of social progress, improvement in education and 
health—in fact, everything. 


Senator Grosart: Mr. Minister, you mention this as a 
concern of the committee, which it is. 1 am sure you know 
that it is also a concern of industry. Rightly or wrongly 
they seem to be telling us—we have the evidence here, in 
their replies to our letters—that they feel almost unani- 
mously that the hold-up lies in clear government decisions. 
Perhaps I could quickly put one or two on the record. For 
example, have is a letter from MacMillan Bloedel, in which 
they say: 


From our own standpoint, we are reasonably satis- 
fied that a large part of the structure required in 
government is sufficiently in place to provide the 
means for ensuring continued Canadian development 
in fields in which science and technology are critical 
tools. Nevertheless, we have some doubts about the 
extent to which governmental policy with respect to 
industrial objectives and strategy has been articulated 
sufficiently to ensure that government agencies, 
despite the adequacy of organization structure, will 
have a proper sense of direction as they seek to dis- 
charge their programme responsibilities. 


We have a letter from Syncrude which says: 


_... there seems to be little Canadian effort dedicated 
to developing these technologies... 


They are referring to the technology field: 


. and this may well place us once again in the 
position of importing foreign technology ... 


From Aviation Electric Ltd.: 


The Government staff is growing when budgets 
permit, and industry is often not aware of new 
projects until the investigating Government agency 
has expended much time and money on study and 
facilities. It is acknowledged that some of the activi- 
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ties in Government departments do not provide suffi- 
cient market potential for commercial viability. It is 
questionable whether many of these activities are jus- 
tified in even Government departments. 


And so on. There seems to be so much evidence that we 
need at this time an articulate, firm, tough government 
decision to do something about the low level of the funding 
of research and development, and therefore innovation, in 
industry. In the OECD comparisons, we are at the bottom 
of the list. We are thrown in there with Iceland, Greece... 


The Chairman: And Ireland also. 


Senator Grosart: Yes. That is the category we are in. We 
all know there are long-term developments in our econom- 
ic make-up that are partly responsible, but it does concern 
us that nothing seems to be done about it. 


The Chairman: I will allow the minister to answer that 
question. Perhaps the honourable senator does not appreci- 
ate that the minister has to leave. 


Hon. Mr. Drury: You may recollect, senator, that a 
couple of years ago there was a significant reduction in the 
corporate tax rate to allow Canadian corporations to com- 
pete rather more effectively with their counterparts south 
of the border, as a consequence of tax changes, particularly 
the DISC program, introduced down there. The hope was 
that with this particular tax incentive there would be 
available more money for development and research 
within Canadian corporations remaining in corporate 
hands. 


The tax review committee which looked at the conse- 
quences of this tax reduction—how the funds remaining in 
the hands of the corperations were used—was—lI will not 
say disappointed, but I was certainly disappointed, to dis- 
cover that virtually none of the increased revenues re- 
maining in their hands were put into the research field. 
These figures that the Chairman has quoted demonstrate 
this. Despite a significant incentive tax reduction, Canadi- 
an industry chose not to employ, to allocate, these addi- 
tional resources in any significant way to research and 
development. You can hardly blame the government for 
this. 


Senator Grosart: That could apply to the devaluation of 
the dollar, to a change in monetary policy, and everything 
else. The industry would immediately say they needed it to 
stay alive, and some of them didn’t. To say that this is an 
indication of their unwillingness to spend money on 
research and development is, I think, a complete non sequi- 
tur. They had other reasons. 


The Chairman: Senator Grosart, I think we shall need 
another meeting with the minister, if he has time, because 
we are dealing mostly with policy issues at this stage. I 
still have a number of questions to ask in this area. I would 
like also to hear much more about the new role which is 
being assigned to NRC, according to the minister’s brief. 
So it seems to me that we will need another meeting. I 
wonder, Mr. Minister, whether you will be available next 
week? 


Hon. Mr. Drury: I shall be glad to attend. Next Wednes- 
day afternoon? 


The Chairman: That seems to be the most convenient 
time for you. 


Hon. Mr. Drury: I think so. 


The Chairman: If the Committee is agreeable, we shall 
continue. I have a couple of questions still to ask. 


Hon. Mr. Drury: Thank you, Mr. Chairman. 


Senator Carter: Mr. Chairman, I know the minister was 
in a hurry. I did not want to hold him up; but I did not 
quite understand his answer to your question about the 
decision-making process. I gather he said that MOSST 
came into the picture and was consulted right at the 
beginning; but then someone had to make a decision as to 
whether this should be done in-house or outside. If he gave 
the process by which the decision was made, I did not get 
it. 

The Chairman: I would presume that Treasury Board 
takes more or less the final decision on this, on the advice 
of MOSST, and, of course, taking into consideration the 
views of the department concerned. 


Dr. M. J. LeClair, secretary of the ministry of state for 
Science and Technology: That is true. We try to be 
involved at the very beginning, because we find from 
practice that this is the time to have some influence. We 
are talking now only about new projects and new money in 
“make or buy”. 


Senator Carter: I understood from what the minister 
said that MOSST came into the picture only to decide 
whether the new project would go ahead. 


Dr. LeClair: No. We are involved not only in whether the 
new profect will be done, but in whether the project will 
be done in-house or contracted out. Our final reeommenda- 
tion to the Treasury Board bears on this matter as well. 
For instance, if it is a major project, where a decision of 
cabinet is needed, that is also incorporated in the decision 
of cabinet and it'has to be contracted out. To give an 
example, nearly all new funds for S & T since 1974-75 have 
been contracted out. 


Senator Grosart: To industry? 


Dr. LeClair: Yes. 
Senator Grosart: What about the universities? 


Dr. LeClair: The universities to some extent. However, 
let us not forget, as I think I mentioned before, ‘“‘make or 
buy” was for industries, not universities. Most of the 
intramural increase is from salaries, not from new 
projects. I think we can say that for new money, new 
projects, since 1974-75 nearly all have been contracted out. 


Senator Lang: Can you break down the percentage of 
moneys that are contracted out, as between contracted out 
to domestic Canadian companies and contracted out to 
Canadian subsidiaries of foreign companies? 


Dr. LeClair: The minister was referring to an internal 
review of the incentive program. This includes ‘make or 
buy.” That review has just been finished but has not yet 
been fully discussed or presented to the ministries. We 
have this information, but I cannot give it to you. Perhaps 
the minister will want to give it to you next time. This 
information is in this folder. It has been done; it has been 
looked at in the way you mention. 


Senator Lang: Is there a tendency on the part of depart- 
ments or on the part of MOSST to avoid a gamble on a 
proven Canadian R&D resource as opposed to a proven 
foreign R&D resource? 
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Dr. LeClair: Whether there is a policy to that effect? 


Senator Lang: Where does the weight lie? Is the govern- 
ment prepared to gamble on domestic R&D resources as 
opposed to proven foreign R&D resources? 


Dr. LeClair: Again I think that is a question of policy. I 
must say, it is not that clear cut that I can tell you now 
what it is. You might want to ask the minister what it 
ought to be. 


The Chairman: I wanted to ask some questions about 
the Interdepartmental Committee on Industrial Technolo- 
gy Policy. Here again you say that a lot of working papers 
have been prepared for that interdepartmental committee 
regarding existing industrial R&D assisted programs and 
the general issues of R&D industrial support. Then you 
conclude that these issues are presently under consider- 
ation. It seems to me that there are a lot of issues at 
present under consideration. I suppose the study you 
indicated a moment ago is part of this review. 


Dr. LeClair: That is correct. This is under very active 
review. The study you refer to has been completed in the 
last few weeks. This committee is sitting. This may have 
something to do with the reorganization of MOSST. You 
will remember that MOSST reorganized itself very recent- 
ly into three different branches, one of which was Indus- 
try. Dr. Meyboom, of this branch, has been with us now for 
three or four months. It is true that all these things are 
currently under review, but we are getting there. If you 
want some more information on the committee, perhaps 
Dr. Meyboom can tell you more about it. 


The Chairman: Perhaps he will want to make a state- 
ment about it. However, before he does, let me say this. 
You say this committee is working in close association 
with another committee called the Interdepartmental 
Committee on Industrial Policies and Strategies. I wonder 
how close this association is in practice, and why there are 
two committees. It seems to me that we have quite a 
number of committees. The mandates of the two commit- 
tees seem to be fairly directly related. You might have 
occasion to drop one of them. Do you want to comment on 
this? 


Dr. Meyboom: The interdepartmental committee to 
review the support programs has been dormant for some 
time, for the very reason you have just described—namely, 
that its terms of reference seem to be somewhat similar to 
those of the Interdepartmental Committee on Industrial 
Policies and Strategies. In view of the fact that we have 
started this review, I felt it was not really necessary yet, 
although that committee exists on paper, to call it together 
at this stage. We are at work, and it may well be better to 
use the Interdepartmental Committee on Industrial Poli- 
cies and Strategies as a more appropriate forum to review 
whatever we are finding rather than the somewhat more 
junior committee you referred to earlier. Thus, the very 
questions that have crossed your mind have crossed our 
minds. The reason is as I have explained, and therefore it 
would be fair to say that the first committee is dormant at 
the moment. 


Senator Grosart: Which one is dormant? 
The Chairman: The one on industrial technology policy. 
Dr. Meyboom: Yes. 


The Chairman: In our second volume we recommended 
that MOSST should offer grants to support a research 


program in universities on the organization of R&D activi- 
ties and on innovation strategy. We believed at that time, 
and we still believe, that such research is vital to the 
formulation of “a rational science policy”, and it would 
certainly help industry to improve its innovative strategies 
and performance. I am wondering what has happened to 
that recommendation. I have not seen any reference to it in 
your brief. There is a program of research on research. 


Dr. LeClair: MOSST has adopted a policy that we would 
not give grants. This is based on the fact that we should be 
completely neutral, and it would affect our credibility if 
we had a program of our own when we were recommend- 
ing to Treasury Board whether it would be increased or 
not. The three councils have been meeting, as you know, 
for quite a number years on a regular basis and trying to 
make sure that there are no gaps between the different 
programs. 


The Chairman: I was not speaking about that. I was 
speaking about research on technological innovation, the 
conditions of success for innovation. 


Dr. LeClair: You are not talking about grants; you are 
talking about contracts. 


The Chairman: Grants or contracts. 
Senator Grosart: Programs. 
The Chairman: But on these specific issues. 


Dr. LeClair: I am sorry, I interpreted your question as 
one meaning grants. If you are talking about contracts, 
MOSST has given contracts for this sort of thing. Perhaps 
Dr. Meyboom or Dr. Demirdache could say whether we 
have given contracts in this particular field. We have given 
contracts in technological assessment. You are talking 
about one on research on research. 


Dr. A. R. Demirdache, Director, Technological Fore- 
casting and Technology Assessment Division, Ministry 
of State for Science and Technology: We had one on 
research on research which was published. 


The Chairman: You have made one study. 
Dr. Demirdache: Yes. 


The Chairman: The reason I ask that question is that 
the Department of Industry, Trade and Commerce has 
launched a program entitled “University Grants Program”, 
which is exactly in line with our recommendation. It has 
already spent $1 million under this program and it has 
received, according to the brief which is before us now, 41 
reports on research in this area. I wonder if MOSST has 
had access to thosse reports and to what extent it has 
found them useful in carrying out its mission. 


Dr. Meyboom: As a general answer, Mr. Chairman, I am 
not aware of that program. We are in touch with the 
Department of Industry, Trade and Commerce on a 
number of issues. That is one of the issues I have not been 
particularly familiar with. We have seen some reports, and 
I think I know what you mean. Some of the reports I have 
seen are probably related to this program and have to do 
with general studies on the nature of inventors in Canada, 
the psychology of innovation and what it is that makes one 
industry more innovative than another. Yes, from that 
point of view I must say that I have seen some of those 
reports, but certainly not the number of reports you have 
just mentioned. 
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The Chairman: You may want to look at the brief which 
has been sent to us by the department. The description of 
the program is in Appendix E of that brief. 


Senator Grosart: Mr. Chairman, the Ontario Research 
Foundation tells us that—and I am quoting them directly: 


At least ninety-five per cent of manufacturing and 
other industrial companies cannot benefit directly 
from this contracting-out policy, simply because they 
have no in-house R&D capabilities, and so are not ina 
position to bid on government jobs. 


Is this so, that 95 per cent of all Canadian manufacturing 
and other industrial companies cannot benefit from the 
contracting-out policy? If so, who can benefit? Who consti- 
tutes the remaining 5 per cent? 


Dr. LeClair: Mr. Chairman, Dr. Meyboom can answer 
that, but may I ask what definition of “manufacturing 
industry” the Ontario Research Foundation is using? 


Senator Grosart: I do not know. It is the Ontario 
Research Foundation. They are fairly precise in their 
terminology. 


Dr. LeClair: And how do they define “benefiting”? If you 
define it as meaning “able to receive grants”, that is a 
different matter; but until we see the study itself and how 
they arrived at their conclusion, it would be difficult for us 
to comment on it. We have not done that particular study. 
Perhaps Dr. Meyboom can tell you whether it is in the 
right ball park, but, again, I would have problems with 
exactly what they are referring to. 


Dr. Meyboom: If I may be so bold, Mr. Chairman, I think 
the Ontario Research Foundation is trying to marshal 
arguments why organizations such as theirs should have a 
much larger share in the “make or buy” policy. 


Senator Grosart: Of course. 


Dr. Meyboom: With respect to the figure quoted here, I 
cannot either challenge it or prove it. All I know is that if 
you look at Canadian research and development capability 
in industry, it is much, much larger—and I have had an 
argument with ORF on this issue—it is much larger than 
has been commonly assumed. When the Department of 
Supply and Services started implementing the “make or 
buy” policy, there were general advertisements in the 
newspapers in Canada saying that those industrial con- 
cerns that had R&D capability should kindly register in 
detail with the Department of Supply and Services. The 
expectation was that perhaps we would receive 500 or 1,000 
replies to that general advertisement. The reasoning 
behind that was that if you look at the directory of R&D 
establishments in Canada published by the Department of 
Industry, Trade and Commerce at that time, that was 
about the number entered in that book. However, the 
result of the call by DSS was that about 3,000 companies in 
Canada established with DSS their R&D capabilities, and 
most of them were very respectable and very reputable. To 
say, therefore, that 95 per cent of Canada’s manufacturing 


and other industrial companies cannot profit from the 
“make or buy” policy, I think, is a somewhat exaggerated 
statement. 


Senator Grosart: That is good news. 


The Chairman: In your review of the scope of the “make 
or buy” policy, do you envisage the possibility of extending 
the application of the policy to the human sciences, for 
instance? I understand that at the moment it applies only 
to the so-called natural sciences. 


Dr. Meyboom: It is being examined at the moment to see 
whether it should be extended. There is a hopeful sign, 
however, in that departments at the moment on their own 
are already contracting out for some human sciences, par- 
ticularly as applicable to things like economics, the eco- 
nomic impact of certain regional studies or urban studies. 
Without specific policy directives at this time, which may 
or may not come about, departments are quite serious in 
contracting out already for the human sciences. 


The Chairman: Do you also contemplate the possibility 
of extending the policy not only to R&D but to other 
scientific activities? 


Dr. Meyboom: Mr. Chairman, quite naturally that is part 
of the recommendations we are examining at the moment. 
As you know, the Science Council in its annual report 
some time ago advocated that. Some other organizations 
have also advocated that. Quite clearly, it is something we 
will have to consider. 


Senator Grosart: Would that explain the figure we have 
from table 4 which the chairman tabled, which deals with 
R&D grants which would take in some part of the com- 
paratives? The figure for industry in 1975-76 is $124.7 
million, and for universities and non-profit sector, $142.2. 


The Chairman: I do not think it deals with grants; not 
the “make or buy” policy. 


Senator Grosart: I emphasize that these are just grants, 
Mr. Chairman. Would this be the area to which Dr. Mey- 
boom was referring, the extension into the humanities? 


Dr. Meyboom: No, Mr. Chairman. 


Senator Grosart: It is actually from the “make or buy” 
policy? 


Dr. Meyboom: Yes. The figures shown here in large part 
are really Industry, Trade and Commerce programs plus 
IRAP of NRC. I am talking specifically about the contract- 
ing-out program. 


The Chairman: It is not grants. 


Senator Grosart: There are more professors in universi- 
ties than there are in industry. 


The Chairman: Maybe I will apply! Thank you very 
much, gentlemen. Presumably we will resume our activi- 
ties at the same time next week. 


The committee adjourned. 
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APPENDIX «14» 


Canada's International Collaboration in Science and 


Technology. 


It is understood that the Senate Special Committee 
is primarily interested in major bilateral activities. The 
attached list, although not exhaustive, includes those 
projects that involve Canada in Significant levels of funding 
and manpower. 


Senators will be aware that Canada also contributes 
to a wide variety of multilateral programs most of which come 
under the auspices of international agencies such as the UN, 
NATO and OECD. An example of such a program is the Global 
Atmospheric Research Program (GARP) under the World Meteor- 
Ological Organization and the International Council of Scientific 
Unions. 


Canada is also involved in a very large number of 
informal arrengements “ primarily with’ the USA — anvolving 
information exchange, use of special facilities, exchange of 
scientists, ‘etc. 
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MAJOR BILATERAL COOPERATIVE PROGRAMS IN SCIENCE AND 
TECHNOLOGY. 


Programs involving primarily Canadian Industries. 


Lys 


Long, Range isunverttance Drone. 
Canadair Ltd and Dornier Systems (FRG) 


Air Cushion Landing System. 


DeHavilland and Pratt and Whitney (Canada) 
Bell Aerospace (USA) 


Augmenter Wing Development. 


DeHavilland and Rolls Royce (Canada) 
Boeing (USA) 


The Federal Government focus for the above three programs 
is the Department «.£ Industry, Trade and Commerce. 


Teleoperator Remote Manipulator System (for NASA Space Shuttle). 


Spar Aerospace, RCA (Canada), Canadian Aviation Electronics). 
Dillworth, Secord and Meagher. 

The US is represented by NASA. 

The NRC is the Federal Government focus. 


Communications Technology Satellite. 


Spar’ Aerospace; RCA (Canada). the vehicle). 
US Company (travelling wave tube). 

European Company (Solar Cells). 

NASA (Launch facilities). 


The University of Toronto was involved in spacecraft stability. 
The Federal Government focus is the Department of Communications. 


—— Pe 


NRF tem or 


February 18, 1976 Science Policy 


Programs involving primarily Canadian Universities. 
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Deep Sea Drilling Project (1974) 


Dalhousie University. 
National Science Foundation (USA) 
NRCweandinG 


Alpha Helix Expedition to Amazon River (1976) 


(Bio-medical and Physicalescventmeae Studies) 
University of British Columbia. 

University of California (SOCEM ppSe Institute). 
Canadian funding through NRC. 

US funding through NSF and NIH. 


Cosmic Ray Studies in Australia. 


Simon Frazer University. 
Bristol Aerospace. 
SED*Systems Ltd., Saskatoon. 
Australian Government. 


institute Of Particle Physics (IPP). 


Members are Canadian university researchers who 
require use of high energy accelerators in other 
countries, particularly,.an, the USA. 

University involvement: Carleton, McGill, UBC, Guelph, 
Montreal, Ottawa, Toronto. 

source, Of funds: NRC. 


Canada-France-Hawaii Devescope. 


University and Government astronomers across Canada. 
CNRS (France) 

University of Hawaii (USA) 

Canadian funding through NRC. 
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11. Studies of Magnetospheric Cleft (1974, 1975). 


York University 


NRC Laboratories. 
Energy Research and Development Administration (ERDA), USA. 


Rocket Launching at Cape Parry, NWT, by 
Bristol Aerospace Ltd. 
Canadian funding through NRC. 


Programs involving primarily Federal Government 


Departments and Agencies. 


12.  LANDSAT (Earth Resources Technologysatel lites). 


Canada Centre for Remote Sensing (EM&R) 
NASA. 


13. Sensor Development for physical oceanographic measurement. 


Bedford Institute of Oceanography (Department of Environment) 
Kiel University (FRG) 


This project comes under the Canada-Federal Republic 
of Germany Science and Technology Agreement. 


14.° Porest-Based Industries WorkingsGroun. 


Canadian Forestry Service (DOE) 
IT&C, Provincial Governments and Forest Industries. 


Uso. 


This project comes under the Canada-USSR Agreément 
on Industrial Application of Science and Technology. 


19 


Science Policy 


February 18, 1976 


epeued sotistqzeqsg :eoanos 


O° & GARE VG Gage 6°0 Saw oe50 22.0 v°O 
8°0 62.0 SF 0) 8° 0 v°O v°O Conc v°O €°0 
(Deak OL Cal (Ee sae Syme LOT Sieioal fi Suewall ak 
Cat Boi area cereals 8° 8T Sao Vat eee proces 
SINE O59 Goo Sa) V9 Spe See ae Cees S39 


—_————eee———o SO ee eee 


WESSEL Sav c Ep Regs a At ay Senta EGE | Sr 6 O2=69 bI= 69 SE >L9 61 


STSeg shejusoreg e& UO 


YddWdOFddd Ad SHILIAILOV 
OIGTIGNAIOS NO SHYNLIGNEdXY TWYEdEA IVLOL ?T AIGVL 


«$1» XIGNAddV 


ubtezog 


SUBEDEURD 
230 


Z0j9eS 
3TJOTg-uoN 
pue seTqyTszeatug 


AiASNpulL 


OSNOH-uUL 


February 18, 1976 


Science Policy 


5 Al) 


SI rae 


epeued sotTqstTzeqas § :Se0amNn0S 


Gc vac GE O.aal Cnn g20) (Pas) Saga) oa0) ubTe104 
suetpeureo 
Och coud L30 v°0 Sue Gnu (acta 0) S°0 ao ISUAO 
Zojo0E¢ 
4Tjoig-uon 
Gi lel Sieg a8 L281 C-%6T vO jes Od Boe A SOT eek pue soeTzTSrTsATtun 
Se ee Ome le erc Lec’ Go Ge S°? e 0c BOG EZ o.L ATASNpuL 
Ee° Ls 8°SS 7°SS v°9S 9° SS v°?s OS €°8S res osnoH-ut 


SS a i ee 


BLS Saye Ver ee ey teed & CLL BL OL OF=69 Sooo 89> 29:60. 


Steed Shequoonsae uO 


YdWwNOdddd Ad G3d NO SHYNLIGNAdXA TVeddsd IVLOL 72 aIaVveL 


21 


Science Policy 


February 18, 1976 


Bpeue) SOTASTReEIS :B80mN0S 


oA ee ars 

OG? itena RPL 

(eae: Ged 8° 7 

pss, 6° 7s 80'S 
a ee ee se 
ME-=SLET SE=V-L25 4 | PR StF eA 8 


SAP TTOG. JO. SUOT TIT UT 


Ss 


SLOVULNOO G3a NO SGYNLIGNAdXd IVYRGTA LNAYUND :€ AIGWL 


SUPT 


uUPTeZO4 


PpeUuED TSeUAO 


Arysnput 


February 18, 1976 


Science Policy 


22 


G*PT 8°OT eG 
L°% oa ec 

C2 CHT G7 Ser @° eet 
Ore 8° 621 eas Bsa 
ea ae GL-PL6L VL-ELOL 


STCTTOd JO SUOTTTTW UI 


CPpeURD SOTASEQERS >S9oiIn0S 


ubterOg 


SUBTpeUeD ASUIO 


SINVE GSU NO SHUNLIGNTdXa IVeaawd LNaAWAND 


2b ATGWL 


Published under authority of the Senate by the Queen’s Printer for Canada 


Available from Information Canada, Ottawa, Canada 


nr ne Doe ee 


~ 


FIRST SESSION—THIRTIETH PARLIAMENT 
1974-76 


THE SENATE OF CANADA 


PROCEEDINGS OF THE 
SPECIAL COMMITTEE OF THE SENATE ON 


SCIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C., Chairman 
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WEDNESDAY, MARCH 10, 1976 


Issue No. 5 


Fifth Proceedings on: 


‘The Study of Canadian Government and 
other expenditures on scientific activities 
and matters related thereto.”’ 


(Witnesses and appendices: See Minutes of Proceedings) 


29987—1 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
AND 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 
Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguere Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Rovert Fortier, 
Clerk of the Senate. 
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Minutes of Proceedings 


Wednesday, March 10, 1976 
(14) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 3:30 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bélisle, Bell, Bonnell, 
Bourget, Carter, Godfrey, Grosart, Haig, Lamontagne, 
Lang, Manning, Neiman, Robichaud and Rowe. (14) 


In attendance: Mr. Philip J. Pocock, Director of Research. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard: 


The Honourable C. M. Drury, 
Minister of State for Science and Technology; 


Dr. M. J. LeClair, 
Secretary to the Ministry of State for Science and 
Technology. 


The Chairman made a short statement during which he 
tabled a document entitled “Total Federal Expenditures on 
Scientific Activities by Performers, 1970-71—1976-77”. It 
was Agreed to print this document as an appendix to 
today’s Minutes of Proceedings and Evidence. It was fur- 
ther Agreed to print as an appendix to today’s Minutes of 
Proceedings and Evidence, Page 58 of the booklet entitled 
“76-77 How your tax dollar is spent”, issued by Treasury 
Board. These are printed as appendices numbers “16” and 
“17” respectively. 


During the course of the meeting, the Minister and his 
Official answered questions put to them by Members of the 
Committee. 


At 5:42 p.m. the Committee adjourned to the call of the 
Chairman. 


ATTEST: 


Patrick J. Savoie, 


Clerk of the Committee. 


Se a 


The Standing Senate Committee on Science Policy 


Evidence 


Ottawa, Wednesday, March 10, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 3.40 p.m. to consider Canadian Government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Mr. Minister, I wish first to apologize 
for our not being able to hear you last week. We all believe 
in forward planning, I think, but very often in real life it 
does not work. It did not work for us last week so, again, 
on behalf of my colleagues and myself I wish to apologize 
for this, not only to you, but also to all your associates. 


In order to pursue this matter, honourable senators will 
remember that at our last meeting with the minister I 
distributed a certain statistical table, among others, show- 
ing the total federal expenditures on scientific activities by 
performers. Since then the publication “How Your Tax 
Dollar Is Spent, 1966-67” has been released and on the basis 
of the revised and more recent figures it contains I have 
prepared another table showing total federal expenditures 
on scientific activities by performers on a percentage basis 
for the fiscal years from 1970-71 to 1976-77. I propose to 
have this other table printed as an appendix to today’s 
proceedings. 


(See Appendix No. “16‘) 


Most members of the committee and the minister have 
already received this table, which is simply a translation, 
on a percentage basis, of the figures which appear in “How 
Your Tax Dollar Is Spent’. You will notice that this table 
shows that during this period of seven years the share of 
the government performance sector has increased consist- 
ently from 61.1 per cent to 66.7 per cent, and that the share 
of the residual sector, mainly due, I understand, to foreign 
performers, has also risen, from 3.3 per cent to 6.8 per cent. 
On the other hand, the share of Canadian industry has 
declined from 18.4 per cent to 13.7 per cent, and that of 
Canadian universities from 17.2 per cent to 12.8 per cent. I 
believe that these new figures reveal an even more dis- 
tressing trend than those I had presented at our last 
meeting. 


Senator Carter: Before you leave that table, does the 
total represent total federal expenditures? 


The Chairman: Yes. 


Senator Carter: Taking the last column, 1976-77, when 
you say federal expenditures, do you mean all the national 
expenditures? 


The Chairman: Yes, on scientific activities. It is total 
federal expenditures on scientific activities. 


Senator Bélisle: Mr. Chairman, may I ask a supplemen- 
tary: Regarding the universities’ decline from 17.2 per cent 


to 12.8 per cent, you are only referring to the money that 
was funded by the government to the universities? 


The Chairman: Exactly. 
Senator Carter: That was also my point. 


Senator Manning: Mr. Chairman, do you have this 
given in dollar figures also? 


The Chairman: No, I have those figures in this booklet 
which was issued by the government when the main esti- 
mates were tabled. It is entitled “How Your Tax Dollar is 
Spent’. It is at page 58. 


Senator Manning: I just wondered, if this is going to be 
an appendix, if it would not be more meaningful in that 
context for the dollars table to be included. 


The Chairman: We might just print another table, 
reproducing those figures. 


As far as I am concerned, at least, one point of confusion 
has remained in my mind since the last meeting with 
respect to the “make or buy” policy. Am I wrong in infer- 
ring from previous statements that the “make or buy,” 
policy as it now applies to new programs in the area of 
natural sciences, has reached its full potential and that in 
1976-77, for instance, 100 per cent of the new programs 
covered by that policy will be contracted out? 


The Honourable C. M. Drury, Minister of State for 
Science and Technology: You are wrong, Mr. Chairman. 


The Chairman: I was given to understand—and I don’t 
know if it was during or after our last meeting, not by you 
but by someone else—that this potential had been fully 
met, more or less. 


Hon. Mr. Drury: When you say the “potential,” I would 
not agree that the “make or buy” policy has reached full 
flower and that it has no possibilities of further or continu- 
ing success. We would expect to get more of the good 
results that it is designed to produce in the future. 


The Chairman: But by extending its coverage. 


Hon. Mr. Drury: When you say “by extending its cover- 
age”, do you mean by modifying it, then, in some manner? 


The Chairman: Yes. 


Hon. Mr. Drury: We have no present intention of modi- 
fying its terms, but do hope to make it more effective, 
perhaps, than it has been. 


The Chairman: I understood, first, that this policy was 
under review at the moment, with the objective of extend- 
ing its coverage. That is indicated in your brief. 
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Hon. Mr. Drury: Maybe we should ask Dr. LeClair to 
elaborate. Mr. Chairman, you made reference to the natu- 
ral sciences? 


The Chairman: Yes. 


Hon. Mr. Drury: As you know, the “make or buy” policy 
has not been given much effect in relation to either the 
human sciences or to some degree, in respect of what are 
known as science-related activities. We would hope that 
this philosophy would be extended to these two areas, but 
this has nothing to do with the natural sciences as a 
limited category. To date we have been concentrating on 
the application of the “make or buy” policy in respect of all 
new research projects and so-called fresh money. We will 
have, now that the amounts of new money, additional 
money for all government purposes, are limited, to turn 
our attention to the application of the ‘make or buy” 
policy to existing programs, with a view to seeing whether 
advantage can be achieved through shifting existing pro- 
grams from intramural to extramural programs. One of 
these in which this is in the process of being done, (ie. 
switching an existing program) is in relation to the testing 
of airbone or satellite-borne environmental sensors. 


The Chairman: I would like to return to my initial 
question and ask again: Is it true that the “make or buy” 
policy, as it is at the moment, has more or less exhausted 
its potentialities for transfer? 


Hon. Mr. Drury: The answer to that is no. Obviously, if 
we are going to limit it only to new money ... 


The Chairman: That is what I mean. 


Hon. Mr. Drury: Further potential this year does not 
substantially exist. We have reviewed the whole lot, and 
where we have been able to, in respect to all new money, it 
has been contracted out. Insofar as potential for more 
effectiveness, this will depend on transferring of existing 
policies from intramural to extramural and an extension to 
the human sciences. 


Senator Carter: I would like to follow up on that point. 
This 60 cents on the dollar that you are spending this year 
is being spent on projects which will, it seems to me, come 
to an end. These are not all going on for all time, these 
in-house projects on which you are spending money now. 
Is it your policy that as the project is completed the new 
money that comes in will be diverted into industry, or is 
the in-house going to go up indefinitely, as it has from 1971 
to 1976? 


Hon. Mr. Drury: No, it would be our hope that this 
tendency shown by the figures to which you made refer- 
ence, namely, a continuous proportional increase of 
in-house and a continuous proportional decrease of 
extramural, will reverse. Unfortunately, while the “make 
or buy” policy is something with which I think everyone 
agrees, it does not mean that, of necessity, every project 
should be extramural, and some quite large ones are better 
conducted within the government, as intramural, than out- 
side. I might mention, as an example, the telescope now 
under construction at quite substantial cost on the island 
of Hawaii, jointly with the French. The French govern- 
ment has organized this on a public or governmental basis 
of ownership and operation and would want—in fact, they 
did want—the Canadian side of it to be governmental for 
ownership and operation. In this sense, that ey substan- 
tial expenditure is all in-house. 


Senator Carter: That particular example is understand- 
able. No private company could invest in the instruments 
you need for that type of research. Let us take agricultural 
research, industrial research, and biological research into 
animals. A lot of that work can be done just as well outside 
as inside. Do you have any policy to tap off the in-house 
research in those fields, in fields where it can be done, so 
that it can expand extramurally? 


Hon. Mr. Drury: A policy of moving it out of house has 
been one we have been following, and indeed, as Dr. 
LeClair indicated at the last meeting, for the current year 
all new projects, all new money, will be rigorously tested 
to see whether there is any reason at all why it should not 
be done outside. I merely cite the telescope. If that particu- 
lar project had arisen this year, despite applying to it the 
test and criteria of the “make and buy” policy, it still 
would have ended up as an intramural operation. 


Senator Lang: Why is that? Because that French insist- 
ed upon it? 


Hon. Mr. Drury: To a large degree, the French, who are 
putting up half the capital cost, insist upon it, and there 
does not exist any private, non-governmental body to 
undertake the necessary negotiations with a number of 
other governments, including the government of the 
United States, the territorial government of Hawaii, and 
the government of France. 


Senator Grosart: Do you not think, Mr. Minister, that if 
industry were given the opportunity to put together a 
consortium they would do it? 


Senator Lang: Couldn’t NRC or someone do that in 
negotiations with other governments? 


Hon. Mr. Drury: NRC is doing it. 


Senator Lang: That does not mean that they have to do 
all the R&D work. They could do the negotiations with the 
various governments, and the R&D could be done 
elsewhere. 


Hon. Mr. Drury: When you say “the R&D work,” the 
design was contracted out, the construction was contracted 
out; but it is still reflected here, even though virtually 
everything except the negotiations was done by private 
industry. The money was public money, federally spent, 
and spent at the discretion of the public authority, not at 
the discretion of the private authority. 


Senator Grosart: This would not affect these figures. 
These are by performer, not by the funder, so the decline 
that is indicated here has fooled a lot of people, including 
NRC, who said in their redefined role statement of 1974: 


In recent years it has been the national policy to 
restrict growth of R&D activity in the government and 
university sectors and to accord higher priority to 
industrial R&D. 


Even the NRC believed this fiction. They say it has been 
the policy, and it has not happened. This is in recent years. 
It cannot have been the policy when we end up with these 
figures. 


Hon. Mr. Drury: Senator Grosart, you say, in connection 
with the telescope, that the performer of the work has been 
the private sector... 


Senator Grosart: Yes. 
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Hon. Mr. Drury: —but the amounts of money spent on 
that appear under the heading “Intramural.” 


Senator Grosart: If that is so, Mr. Minister, these figures 
are absolutely worthless, because they imply, “by perform- 
er,’ the person who performs the work; and if that is 
industry, it would show here, in my submission, in the 
industry figure. It is not a statement of who puts up the 
money. This is a statement by Statistics Canada of who 
performs. These definitions have been with us for years. 
There is not the least doubt about that statement. 


Hon. Mr. Drury: Let me take issue with this. Are you 
suggesting that when the National Research Council built 
the wind tunnel for $9 million, under the heading of “per- 
former” we put an expenditure of $9 million paid to the 
private contractor to build it, and that that comes under 
the heading “$9 million for industry” in these figures? 


Senator Grosart: It should, if it is by performer. The 
definitions that Statistics Canada gives us would suggest 
that they are saying who performs the work. If that is not 
so, the figures are worthless. 


The Chairman: We have other figures showing the dis- 
tribution on the basis of funding. The distribution is 
different. 


Hon. Mr. Drury: I am afraid that in relation to capital 
expenditures there may be some confusion. Pencils bought 
by the NRC and used in an experiment would be charged 
to the Eagle Pencil Company. That is an industrial per- 
former of that research; but that is not the way it goes at 
all. 


Senator Grosart: Buying pencils is not doing research in 
industry. 


Hon. Mr. Drury: Building the concrete foundations for a 
wind tunnel is not doing research either. 


Senator Grosart: These are scientific activities. Surely, 
if this is so, then Statistics Canada need to be told the 
meaning of “performer”. If what you say is so, then these 
figures are worthless. 


Hon. Mr. Drury: I do not think they are worthless, if one 
understands what they are. 


Senator Grosart: One understands that “performer” 
does not mean performer! 


Hon. Mr. Drury: Perhaps some confusion arises because 
in these figures there is no breakdown between capital and 
operating. When we are talking about operating expendi- 
tures, performer is of some significance; but when you get 
to capital, the performer is deemed to be the man who 
pays, and he is going to have the control of the capital 
object. 


Senator Grosart: We will have to get back to Statistics 
Canada, to get them to rewrite all their figures and tell us 
what they mean by “performer,” because a performer is 
someone who does a piece of work. In any English defini- 
tion that I know of, a man who does the work is the 
performer, not the man who pays for it. Surely, we have to 
revise our whole conception of the English language if that 
is so. I will leave it, because you have raised the point. 


The Chairman: We can verify that. It has been our 
impression over the years, that when we had a distribution 
by performers it meant that industry was the performer; it 
was not necessarily financing the project. 


Senator Grosart: This is supported by the definitions I 
have read and by Statistics Canada. Until we find that out, 
I will abandon that line of questioning. How is government 
going to fulfill its policy of increasing the role of industry 
as a performer if we are reducing such programs as PAIT 
and DIP and abandoning IRDIA? 


Hon. Mr. Drury: The fact that the trend shown by the 
table that the chairman has presented is in a direction 
opposite to the one which I think we all want indicates 
that the existing programs are not being successful. The 
results certainly do not indicate success. So this clearly 
calls for a review of those programs to find out why they 
are not being successful so we can change them to make 
them successful. These are all programs to provide public 
incentives to bring about a greater degree of innovation 
within and by manufacturing industry in Canada than has 
been the case in the past. To this end incentives are 
offered. The fact that they have not been taken up to the 
point where we have no money left means that they are 
not attractive and are not accomplishing the purpose 
sought. 


The Chairman: But did you not receive quite violent 
opposition to the abandoning of IRDIA from industry? 


Hon. Mr. Drury: Yes, and one would expect that. There 
are some people who have found IRDIA useful. I do not 
question that. But what we are trying to find out is what 
are the real reasons for the opposition. I think many of you 
will be familiar with the kind of response there is to a 
proposal to abandon the operation of a railway station ina 
small community. There is some quite violent opposition to 
such a suggestion. But no one is able to find the one man 
who used the train. There are many other people to object, 
and to some degree this is the case or IRDIA. If it had been 
effective, these figures would have gone in the opposite 
direction. 


The Chairman: Not necessarily, because if you have a 
limited amount available for the purpose of these pro- 
grams, and if you go on increasing the budget of govern- 
ment labs, you will get those kinds of figures just the same 
by government decision. 


Hon. Mr. Drury: Well, I may say, Mr. Chairman, that 
IRDIA is a tax incentive program where there is no ques- 
tion of limited sums of money. The amounts of money are 
completely at choice. So that observation does not apply to 
IRDIA. In respect to the other programs there has not been 
pressure on the amounts annually allocated on a national 
basis as being available..We have never had, to the best of 
my knowledge and insofar as I can recall, to go to Parlia- 
ment for supplementary money in respect of these particu- 
lar incentive programs such as PAIT. The programs where 
the amounts of money are clearly limited tend to result in 
supplementary estimates. 


Senator Grosart: Some time ago the Department of 
Industry, Trade and Commerce announced to industry and 
to others that they had 11 great programs of incentives for 
research, development and innovation. You have men- 
tioned three of them—one abandoned and two substantial- 
ly reduced. What about the rest of them? Have they all 
been failures? Has any one of them been a success? Here I 
am speaking of AAAP, BEAM, GAP, IDAP et cetera— Has 
any one of them— and they were the essence of govern- 
ment policy for the funding of research development and 
innovations—been successful? You have mentioned three 
that have not been. 
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Hon. Mr. Drury: These incentive programs by the 
Department of Industry, Trade and Commerce tend to be 
quite numerous and cover quite a wide spectrum of clients 
and quite a wide spectrum of innovative processes, and the 
degree of success varies. We are currently reviewing them 
and it would be a little casual of me either to make 
sweeping generalizations that they are all successful or 
that they are all failtures, or to pretend to know something 
I do not know. It would be a little presumptuous on my 
part, before the review is undertaken, to tell you what the 
results are going to be. 


Senator Grosart: The Science Council has recommended 
that “national priority be accorded to the support of 
science and technology in industry”. Will that happen? 
Will the government accept that recommendation? 


Hon. Mr. Drury: I am not quite sure of the significance 
of this. If the question is whether the government recog- 
nizes that science and technology are important and useful 
in the accomplishment of objectives, the answer would be 
yes. So, I can answer yes to that question. 


Senator Grosart: But the Science Council says that 
technology-based industries are important to the whole 
economic future of the country, and I think we all know 
that because it is high technology products that are the 
premium items in world markets especially now given our 
concern with exports. It would seem that when the Science 
Council says that “our technology-based industries are in 
difficulty” we have to wonder whether our science policy, 
as it has existed in the last few years, has been effective, 
whether it could have been more effective in the past, and 
whether it will be more effective in the future. This a vital 
question for Canada and we are searching for these 
answers, as I am sure MOSST is and others are. Can you 
give us any information as to the prospects of our getting 
out of this bogdown in which we find ourselves in the 
development of our technology? 


Hon. Mr. Drury: Senator Grosart, you made the state- 
ment that our technologically-based, high technology 
industries are currently in difficulty. 


Senator Grosart: That is the Science Council’s state- 
ment, not mine. 


Hon. Mr. Drury: But you subscribe to it, I hope. 
Senator Grosart: Yes, I do. 


Hon. Mr. Drury: So do I. The question is, “Why?” One of 
my personal prejudices in the answer to that question is 
that our difficulties lie in our lack of marketing capacity 
and marketing skills and marketing organization, rather 
more than inadequate technological capacity either in 
research, development, manufacturing or delivery stage. 
Perhaps as an example of this I might cite the celebrated 
“Arrow,” where Canadian aeronautical engineers were 
able to design an original design, Canadian manufacturers 
were able to produce efficiently on a cost competitive basis 
in military aircraft which was considerably in advance of 
the state of the art anywhere in the world, but which was 
no success. 


Senator Grosart: We did not employ Lockheed to do the 
marketing! 


Hon. Mr. Drury: The cure to Arrow’s problems, I would 
suggest, would not have been to say, “We .have to put in 
more money for science and technology.” 


Senator Grosart: The answer may be to put it in the 
right place, of course. 


The Chairman: Let us go back a bit. Instead of review- 
ing the situation of industry at the moment, could we not 
have a review of the efficiency of government assistance 
programs to make industry more innovative? There is 
considerable empirical evidence, for instance, that the 
innovative performance of industry is improved the most 
when industry can perform the research and is free to 
choose its own projects. From that point of view, it would 
seem to me that tax incentives would be much more effec- 
tive than grants; that grants would be much more effective 
than contracting out, because when you contract out you 
impose your project on industry; and that the least effec- 
tive way of assisting industry is to do research in-house in 
government laboratories. From that point of view, if this 
empirical evidence is right, it seems to me that the 
DPLIOFItIESey. 


Hon. Mr. Drury: Just a moment, Mr. Chairman. Surely, 
to be correct, that is not empirical evidence; it is merely a 
theory. 


The Chairman: No. We have quoted empirical studies in 
volumes 2 and 3 and we could quote all kinds of other 
surveys which have been made in the United States and in 
other places which show exactly the kinds of priorities I 
have just listed. 


Hon. Mr. Drury: Well, we have had tax incentive pro- 
grams for a number of years; we have had grant programs; 
we have had contracting out and we have had intramural 
programs. 


The Chairman: Yes. 


Hon. Mr. Drury: For some reason or other the relative 
growth has been intramural, not because it was desired as 
a matter of policy but, one might say, because that is what 
happens when one offers a menu to the participants. That 
is how it got taken up. Industry apparently did not like the 
menu. 


The Chairman: The menu very often was not available 
to them. 


Hon. Mr. Drury: When you say it was not available, it 
was supposed to be available. I do suggest that in some 
cases what we were offering was pheasant under glass to a 
man who was on a salt-free, milk-only diet. To this extent 
the menu perhaps was inappropriate, but one tried to 
overcome that by at least an alphabet menu—a pretty big 
one. 


Senator Grosart: ‘Alphabet soup.” 


The Chairman: In any case, you have said again that it 
is your objective to try to change this situation and that all 
these government programs are under review. On this last 
point I am confused by the number of reviews which are 
going on, and I wonder what kind of co-ordination is 
taking place in this area so that some consensus among 
various government agencies could be arrived at. For 
instance, I understand that MOSST has made its own 
review of these programs and that that review was pre- 
sented to the interdepartmental committee on industrial 
and technological policy some time last year. That is one 
review. 
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Hon. Mr. Drury: I am told the review to which you make 
reference is still underway and that there has not been a 
conclusion to it. 


Senator Grosart: Is industry participating in this? The 
number one recommendation of the Science Council was 
that this review of industry support policy should have 
participation by industry. To what extent is industry 
involved in this review? 


Hon. Mr. Drury: The department basically concerned 
with the conduct of this review is, of course, the Depart- 
ment of Industry, Trade and Commerce. In the review of 
industrial innovation and the programs for it, there is no 
participation by the Department of Agriculture. They have 
really a different set of problems, even though there are 
frequent references to the agriculture industry. It is really 
quite a different problem, a different environment from 
secondary industry in Canada. 


The Chairman: I understand that the Department of 
Industry, Trade and Commerce has been making its own 
review of these programs. 


Hon. Mr. Drury: That is correct. 


The Chairman: Has this review been communicated to 
MOSST? 


Hon. Mr. Drury: We are familiar with it, it is not yet 
complete, but it is not a review by MOSST. Basically, the 
responsibility for. it rests with the department looking at 
itself. 


The Chairman: I would assume that the Department of 
Industry, Trade and Commerce would communicate its 
views to MOSST in this whole process of review. 


Hon. Mr. Drury: They are. 


Senator Grosart: They tell you about it. They tell you 
they are doing it, noramally. 


The Chairman: Then the Department of Industry, Trade 
and Commerce has appointed a special consultant, Mr. 
Gordon Sharwood, who has been working on the review of 
the review since last October, I understand. I have seen 
that in the press. 


Hon. Mr. Drury: Yes, I think probably Mr. Sharwood is 
rather undertaking, with very little in the way of 
resources, an overview or his own review. 


The Chairman: Then Treasury board, in the planning 
branch, has made its own review, I understand also. 


Hon. Mr. Drury: Treasury Board, in the planning 
branch, is continuously reviewing all kinds of activities, 
some general and others specific. That is their work. 


The Chairman: But they have made a specific review of 
this particular problem. 


Hon. Mr. Drury: If they have, I am not aware of it, other 
than the annual work they do. 


The Chairman: In any case, we have three government 
agencies making reviews and one consultant making an 
overview, and I wonder when all of these people will come 
together to form a proper strategy and a proper policy in 
this area, which you agree is vital for the future of our 
country. 


Hon. Mr. Drury: When will we be in a position to 
examine the analysis which is now being made? I am told, 
Mr. Chairman, that within a few weeks we should, as a 
government, be looking at the industrial innovative 
policies. 


Senator Grosart: Maybe someone should tell the pitcher 
that there is a runner on second base. 


The Chairman: Before it becomes a formal government 
policy, will there be any opportunity for parliamentarians, 
for instance, to look at these studies and reviews? 


Hon. Mr. Drury: Some of them, Mr. Chairman, I think 
will be published; others not. 


The Chairman: But finally there will be a kind of white 
paper, or coordinated presentation, I would hope, which 
would synthesize all the new government programs. I 
would hope, as a parliamentarian, that this official study, 
before it becomes government policy, would be submitted 
to some kind of examination and that industry and par- 
liamentarians, in particular, would have an input to make 
before these recommendations become formal policies. It 
would be highly desirable. 


Senator Grosart: I do not think that my question as to 
whether industry participates in any of these reviews has 
been answered. Is industry itself called in and participat- 
ing? In my opinion, this is particularly important in view 
of the minister’s statement that the menu that was served 
up earlier was not attractive to industry. 


Hon. Mr. Drury: There is no formal industry participa- 
tion in the sense that this is a review being carried out by a 
joint government-industry committee. There is no question 
but that the consultant to whom reference has been made 
and the Department of Industry, Trade and Commerce are 
talking to and consulting with people in the industrial 
field. The officials operating these various programs are 
consulting with the industrial sector with which they are 
concerned. 


Senator Grosart: I think you and I would believe the 
way to do it would be to call in industry and ask, “If we do 
this, will you undertake to do that?” I cannot understand 
why we have not done this—say to industry, “What do you 
want, and what do you guarantee to do? And if you do not 
do it, shut up”. If there is no participation by industry in 
these reviews, I cannot see how we came up with a better 
menu next time. 


Hon. Mr. Drury: I would agree with you that if there is 
no consultation with industry... 


Senator Grosart: I mean participation, not just 


consultation. 


Senator Godfrey: I am a little confused. Would you mind 
explaining the difference? 


Senator Grosart: There is all the difference in the world. 
If I consult someone and ask his advice with respect to a 
project I have, or an aspect of the project, it is very 
different from him participating in the project. Taking 
advice is one thing, and participating is another. 


The Chairman: Looking at the menu is something, and 
preparing it is something else. 


Senator Godfrey: It is possible to ask what a person 
thinks of this project and what was experienced in the past 
as it is being reviewed. You can go around and ask people, 
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and that is what I understand that Mr. Gordon Sharwood 
is doing. Surely, they are to that extent participating in the 
review? 


The Chairman: I understand that Mr. Sharwood is not 
doing this; he just makes his own appraisal. 


Hon. Mr. Drury: He is consulting with people in 
industry. 


Senator Godfrey: Yes, that is what the minister says and 
that is what Mr. Sharwood tells me personnally. 


Senator Grosart: I am quite sure, Mr. Minister, that 
there are many in this room who have been consulted on 
political decisions who would not say, when their advice 
was not taken, that they participated in the decision. 


Senator Godfrey: I recognize that. 


Hon. Mr. Drury: Yes, now what you are talking about is 
a negotiation, securing a commitment. 


Senator Grosart: “Participation” is just taking part; it is 
a simple word. 


Hon. Mr. Drury: “Discussion” is a form of taking part. 


The Chairman: I think we should bring this discussion 
to a conclusion, but before I do so I would like to ask the 
minister again if there will be an opportunity—you 
attempted a few minutes ago to say “yes” by nodding your 
head—I would like you to confirm that there will be this 
type of opportunity to review the reviews by 
parliamentarians. 


Hon. Mr. Drury: I am not quite sure, Mr. Chairman, of 
what I might term the useful mechanics of this. In the 
ordinary course of events the launching of a particular 
incentive program does not go before a parliamentary 
committee before it is launched. 


The Chairman: We have several examples of govern- 
ment programs which have been published in terms of 
white papers, green papers, yellow papers, before they 
became formal government policies. I do not see why in 
this vital area we should not use that technique in order to 
get some positive participation, instead of criticizing you 
after the fact. 


Senator Grosart: In fact, all bills, which are the essence 
of government policy, go to committees. 


Hon. Mr. Drury: And the committees, anyhow in the 
House of Commons, are now staggering under an overload. 


Senator Grosart: Could I ask the minister if there is any 
suggestion Canada will soon cease to be the only OECD 
country said not to have a science and technology commit- 
tee in the elected house? 


Hon. Mr. Drury: I would have to consult the Speaker 
about that. 


Senator Manning: Is there any consultation with the 
provincial scientific and research bodies, in addition to 
industry, in this area of which you speak? 


Hon. Mr. Drury: The answer to that is yes. When one 
refers to “provincial scientific bodies”... 


The Chairman: I suppose Senator Manning was refer- 
ring to the provincial research organizations, foundations 
and councils, such as the Ontario Research Foundation. 


Senator Manning: Yes, sometimes in universities there 
are rather extensive establishments. 


The Chairman: Do you mean the one in Alberta? 
Senator Manning: Yes. 


Hon. Mr. Drury: A case in point is that these exist in a 
fairly advanced state of development in Ontario, British 
Columbia and Alberta—they tend to be rather embryonic 
in other provinces—such as the Ontario Research Founda- 
tion type of institution. In the province of Quebec, for 
instance, the universities themselves are very much more 
effective in the research field than any governmental 
institution. 


Senator Manning: I was thinking, Mr. Chairman, of the 
importance of a degree of coordination in these efforts. If I 
understand you correctly, at the present time the govern- 
ment of Alberta has established an approximately $100 
million fund for research, particularly into the tar sands 
processing and so on. It would be unfortunate, in my 
opinion, to see a research project of that magnitude go 
ahead without very close coordination with the national 
and international interests in the whole energy field. 


Hon. Mr. Drury: I do not know the details of that, but I 
would be very surprised if the Department of Energy, 
Mines and Resources, which is the department primarily 
concerned in this field, is not fully aware of, and making 
the greatest possible use of, the Alberta Research Founda- 
tion and the fund available for petroleum research. 


Senator Grosart: Mr. Minister, did I understand you to 
say that universities are more effective in conducting 
research than government insttitutions? I may have mis- 
understood you. 


The Chairman: So far as the province of Quebec is 
concerned. 


Senator Grosart: Only so far as the province of Quebec 
is concerned. I was wondering if you included the 66 per 
cent inhouse research. 


Senator Carter: Before leaving this area, Mr. Chairman, 
I wonder if the minister could tell us if the menu we have 
been talking about was presented to industry before the 
government made its own selection. 


Hon. Mr. Drury: The menu of which I speak, which is 
the alphabet menu, has grown up over quite a period of 
years. The degree of prior consultation and its administra- 
tive modification has involved a continuous interchange 
with industry. 


Senator Carter: It was not developed with industry’s 
participation, though, in terms of what it could do and 
what you would like it to do? These programs were 
dreamed up by the government, which then asked the 
industry to fit them in. 


Hon. Mr. Drury: No. I can speak of one of which I have 
some personal knowledge, and that is the tax incentive 
program, IRDIA, concerning which there was extensive 
consultation with the high technology, innovative sections 
of our industry before being introduced. 


Senator Grosart: Speaking of tax incentive programs, 
would you say there was consultation with industry before 
the self-generating tax incentive program that existed in 
the early 1960s was discontinued? The Science Council 
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again recommends that we get back to that kind of self- 
generating tax incentive program. We washed it out sud- 
denly. Industry was very distressed by that decision and 
has made repeated requests that we return to that type of 
incentive. Is there any consideration being given to doing 
that? 


Hon. Mr. Drury: It is, obviously, one of the alternatives 
to the present program. I think probably we would want to 
know a little more about the reasons for only limited 
success of the existing programs before deciding on new 
programs. 


Senator Godfrey: This review that is taking place, is 
that also to find out whether or not industries receiving 
grants would have gone ahead, in any event, and whether, 
therefore, they are simply hand-outs? Is there any evi- 
dence to that effect? 


Hon. Mr. Drury: As in the case of almost any incentive 
program, there will be instances where the incentive is the 
governing factor. In other words, it is only because of the 
fact of the incentive that something has been done, or not 
been done, as the case may be. 


There will be other cases where it is just in the nature of 
a windfall. It is the hope to have a program which will 
produce, if not an absolute absence of windfalls, at least 
the barest minimum—this is one of the criteria for its 
usefulness and goodness—not merely one which provides 
resources or money to people for doing what they were 
going to do, anyway. Unfortunately, this calls for quite a 
degree of judgment—judgment which is, at times, fairly 
subjective. It is one of the things, I think, that no one 
really very much likes, whether it be the person judging or 
the person being judged. 


As the Chairman has pointed out, the kind of program 
that people would prefer is where the incentive is self- 
generated and not subjected to this kind of judgment. 
What we have to try to do is produce real incentives, 
without which people will not embark on the desired 
research, but an incentive which is self-generated, self- 
administered, thereby avoiding this subjective judgment 
which might result in the decision that because you were 
going to do it anyway you are not going to get a grant and 
the next fellow, because he is better at writing a brochure, 
or whatever, gets paid for doing what he was going to do 
anyway. 


Senator Grosart: Someone who is good at grantsman- 
ship. 


Hon. Mr. Drury: Yes. 


Senator Lang: The Department of National Revenue 
seems to lack some capacity in assessing returns under 
these income tax incentive programs, does it not? 


Hon. Mr. Drury: Its task, really, is to ensure that the 
expenditures made do in fact fall under the classification 
that is entitled to the incentives. Some of these are pretty 
esoteric. It is quite true that there are not many nuclear 
physicists on the staff of National Revenue, and they are, 
of course, quite properly, inhibited in terms of seeking 
outside advice, even technical advice, because of the confi- 
dentiality of the whole income tax return system. This is a 
continuing problem. There is no question about it. 


The Chairman: Perhaps we can proceed now to section 
G, which commences at page 27 of the minister’s brief. This 
section deals with government in-house industrial R&D. 


In our report, Mr. Minister, we recommended that gov- 
ernment labs involved in industrially-oriented R&D be 
brought together under a new Crown agency, with strong 
industrial representation on its boards and committees and 
a growing industrial contribution to its financing, which 
agency would be responsible to the Department of Indus- 
try, Trade and Commerce. 


Your brief states that this recommendation “implied 
massive and complex organizational and _ operational 
issues,” one of them being the “difficulty of deciding what 
aspects of R&D are separable from the mission of a depart- 
ment without destroying its operational capability.” 


I do not accept that our recommendation “implied mas- 
sive and complex organizational and operational issues.” I 
do not accept that criticism. I think that there are govern- 
ment labs with an industrial mission within government 
departments which have very little to do with the mission 
of the department. I wonder if it would not be possible to 
think again about this proposal. I have in mind, for 
instance, the forest products labs, in the Department of the 
Environment. I am sure they have nothing to do with the 
mission of the Department of the Environment. Yet they 
are very far from industry, which they are supposed to 
serve. It seems to me that kind of proposal made in our 
report, to bring all these labs together, had some value. The 
government could have implemented this recommendation 
gradually and slowly, as it usually does; but it seems to me 
that this proposal still has some merit. 


Hon. Mr. Drury: Should the laboratories, which are quite 
extensive, of the Energy, Mines and Resources—the metal- 
lurgical laboratories—be taken away from them and put 
under another agency? 


The Chairman: This is the kind of thing we wanted the 
government to examine as a proposal. Did you examine it? 
I recall very well, when we had our first series of hearings, 
that it was said that the metallurgical labs were not very 
useful for the industries they were designed to serve. That 
appears in our proceedings of 1968 and 1969. It might be 
desirable to change the umbrella organization within the 
government to which these labs are responsible. I wonder 
if a serious study of this has been made. I know more about 
forest products labs, which are under Environment. I recall 
that when I was Assistant Deputy Minister of Northern 
Affairs, I was responsible for those labs. They were not 
serving any useful industrial purpose. I wonder what kind 
of direct relation there is between the function and the role 
that these labs should fulfill and the mission of the Depart- 
ment of the Environment. 


Hon. Mr. Drury: I would agree generally that a depart- 
ment should have the control of the laboratories which are 
responsible for, or working towards, the accomplishment 
of the departmental mission; and if the metallurgical labs 
of the Department of Energy, Mines and Resources are 
unrelated to its mission, perhaps we should not have them 
at all. There is no virtue just to have labs for the sake of 
doing research work. 


The Chairman: That is why we recommended that some 
of those labs should at least be partially financed by 
industry; and if industry is not will willing to put money 
into their research programs, it means that those labs are 
not very useful. 


Hon. Mr. Drury: This is the policy of the National 
Research Council, which does not have a specific depart- 
mental mission to accomplish. This is in the natural 
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sciences. It is what I call reverse contract research. The 
industry contributes to the operation of the labs by means 
of a contract to do specific things, which is the reverse of 
the National Research Council entering into a contract 
with an industrial concern to do research for which it pays. 


There is some of this reverse contract research, if I can 
use this phrase, even in departmental laboratories. The 
Department of Agriculture does some, a limited amount of, 
contract research, in its laboratory in Saskatoon, for 
instance. The Department of Energy, Mines and Resources 
does some reverse contract research—not very much, but 
some. Desulphurization of coal is one example, where the 
government department is paid for the work it does on 
behalf of industry. 


Basically you are suggesting here that it might be useful 
if someone were to make a survey of all departmental 
laboratories and make sure that all of their work was 
directly and continuously related to the mission of the 
department. The question you raised about the forest prod- 
ucts laboratory gives rise to a difficulty, in that we no 
longer have in the federal government a Department of 
Forestry, and responsibility for forest technology, having 
no department to put it in, is currently an activity... 


The Chairman: I am not thinking about the research in 
forestry, but the research in forest products, which is 
supposed to serve manufacturing industries. There is a 
difference between research in forestry and research in 
forest products. 


Hon. Mr. Drury: Yes; I can see that. I will undertake to 
inform myself a little better than I am on that particular 
point. 


The Chairman: The brief states that NRC will be 
encouraged to make a significant shift in emphasis 
towards support of Canadian industry and contribution to 
the solution of specifically Canadian problems. Will NRC 
be encouraged to make this significant shift? 


Hon. Mr. Drury: The National Research Council has in 
existence an industrial research assistance program. This 
has been growing modestly. 


The Chairman: But these are grants. 


Hon. Mr. Drury: They are both grants, contracts, and, in 
a number of instances, just straight uncharged advice. It is 
a combination of all three. They do, as a matter of policy, 
try to concentrate their activities in the rather smaller 
high technology industries, and the larger corporations are 
left to the care of the various industrial research assistance 
policies of the Department of Industry, Trade and Com- 
merce. This is how the line tends to get divided. 


The Chairman: But this is really not what you meant, I 
would presume, when you said that NRC would really be 
given a new role and would have to shift its operations and 
its programs so as to serve industry more directly. 


Hon. Mr. Drury: Let me read the words, Mr. Chairman. 
“New role” is importing a bit. 


The Chairman: Well, to make a significant shift. 
Hon. Mr. Drury: Internal shift in emphasis. 


The Chairman: Yes. 


Hon. Mr. Drury: Changing emphasis isn’t changing the 
role. I do not want you to have me saying that I was 


offering or promising things which we were not. I am not 
in this brief proposing we are going to reform the whole 
world. 


The Chairman: I thought you were just proposing to 
reform the NRC. 


Hon. Mr. Drury: Rather more on the basis of a changing 
of emphasis than of saying, “What we have had in the past 
is no good at all, a complete failure. We have got to revise it 
from the ground up” that is a view I do not share. I think 
the National Research Council has been an extraordinary 
success, in terms of achievement and in adaptability. It has 
managed to evolve successfully, I think, in keeping pace 
with meeting our needs. What is required from time to 
time is a change in emphasis rather than a change in role. 


The Chairman: Have they not defined a new role? 


Hon. Mr. Drury: There has been a redefinition but it is 
rather more a redefinition of role than a brand new role. 
This redefinition has been made necessary by the plan to 
separate from the National Research Council the granting 
function in relation to basic research, fundamental 
research in the natural sciences and the creation of legisla- 
tion for a new granting council, as a result of which, the 
National Research Council will have as its mission the 
operation of its laboratories and the charge of management 
of the industrial research assistance program. 


Senator Grosart: The statement made in the redefinition 
by the NRC is that it will “encourage and assist, where 
feasible, R&D projects to be carried out in industry.” It 
seems to me the government is urging NRC to transfer 
R&D to industry; NRC is encouraging the government to 
do so, the Science Council is encouraging both of them, and 
all three are encouraging industry to do it—but nobody is 
doing it. Everybody is telling everyone else they should be 
doing it. 


Hon. Mr. Drury: Why? 


Senator Grosart: I don’t know. It is not happening. The 
figures show us it is not happening. Everybody says it 
should. 


Hon. Mr. Drury: You are quite correct. It has certainly 
not been happening to the extent that we want it to. The 
National Research Council can point to some particular, 
almost spectacular successes. 


Senator Grosart: I agree with that. We spent a whole 
day, Mr. Minister, in our previous examination compli- 
menting the NRC on the specific cases they presented. We 
have no question that good things have been done in the 
NRC. That is not the point. 


Hon. Mr. Drury: The point is you say you want more 
“Give me more!” 


Senator Grosart: I want more R&D done in industry 
because the essential problem... 


Hon. Mr. Drury: Just more. You admitted they are doing 
Lt 


Senator Grosart: They are doing it in their own place 
because the evidence all over the world is that the great 
problem is the transfer of the results of the R&D into 
industry. 


Hon. Mr. Drury: Is the Bobtex the wrong place? 
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Senator Grosart: There have been successes, yes. 
Hon. Mr. Drury: Is Leigh Instruments the wrong place? 


Senator Grosart: I am not saying there are none. I am 
saying the overall result is that the funding in the industry 
is declining. You cannot get away from that. 


Hon. Mr. Drury: I agree with that. 


Senator Grosart: Yes. 
Hon. Mr. Drury: Wholeheartedly. 


Senator Grosart: We have had some success without any 
funding—Bombadier, originally. 


Hon. Mr. Drury: I am suggesting in respect of this that 
the NRC has been headed in the right direction. They have 
not been going fast enough. 


Senator Grosart: Good. I agree. 


Hon. Mr. Drury: This does not call for a change in 
direction. 


The Chairman: It may in a sense because, again, it has 
been proven time after time that R&D technology transfers 
from the supply side do not work. 


I have a statement of John Diebold, who is a great expert 
in this field, who says: 


Experience at technology transfer with the inventor 
or supplier pushing his wares and “finding applica- 
tions” for predeveloped solutions has not worked 
really well in the United States. 


We have the same problem here. We have our research- 
ers doing research, supposedly for industry, but they 
choose their own programs and their own projects as they 
see fit, and then the transfer of knowledge does not 
happen. We are not exceptions in Canada. It has been 
proven all over the world. We still expect, in spite of all 
these experiences around the world, that it will work in 
Canada. It will not until we design our projects and our 
programs and plan them in greater co-operation with 
industry, in greater co-operation with the demand side 
where the need is rather than the supply side. 


Hon. Mr. Drury: With this theory, I am in complete 
agreement. The various laboratories, in the case of the 
National Research Council, do this and say they are doing 
te, 


The Chairman: They say they are doing it? 


Hon. Mr. Drury: Yes. They produced a number of 
instances to you where this is being done. I did not hear 
the recital where they pointed out to you some failures. It 
does not work every time but because it does not work, 
because it is not a success, it does not mean that they are 
not trying. Our task really is to try and conclude what are 
the reasons for failure and make changes in that respect 
and modify what we are doing and not repeat failures. 


The Chairman: I have read the last annual report by the 
president of the NRC where he defines the redefined role 
of the NRC. It is stated: 


The following activities will form the basis of NRC’s 
future research program: 


i) basic and exploratory research; 


ii) long-term research—,; 


ili) industrially-oriented research and research ser- 
vices to industry; 


iv) research to provide technological support of 
social objectives; 


v) specialized major research facilities developed 
and operated as national facilities; 


vi) physical measurements and standards. 


Dr. Schneider goes on to say that one quarter to one- 
third of NRC operations will be devoted to basic and 
exploratory research. 


I have compared the above future program with a list 
prepared by Dr. Steacie for NRC back in 1958. Dr. Steacie 
then said: 


As far as the National Research Council is con- 
cerned, the list includes fundamental work, long-term 
applied work with no specific objective, work on spe- 
cific industrial problems, short-term industrial prob- 
lems (i.e., ad hoc investigations), investigations for the 
services, consulting, testing, specifications and miscel- 
laneous inquiries. 


I find that the list produced by Dr. Schneider in 1974 is 
remarkably similar to the list presented by Dr. Steacie in 
1958. I fail to see a significant difference. 


Hon. Mr. Drury: I think that was the point I was making 
to Senator Godfrey; this is not a new, hitherto unthought 
of role. 


The Chairman: There is nothing new. 
Hon. Mr. Drury: It is a redefinition. 


The Chairman: It 
definition. 


is a new definition of an old 


Hon. Mr. Drury: If you charge me with that, I say, yes, 
you are correct. I am in agreement with you that what has 
taken place is really a re-affirmation of the non-university 
granting role, which they have been performing. 


The Chairman: I prefer that. 


Hon. Mr. Drury: Not a brand new role. If anyone has 
ideas as to what role they should be assuming in a more 
satisfactory manner, and it is one in which they have been 
successful, perhaps not as much as everyone would like, all 
right. They still have been an extraordinary successful 
government operation over the years. 


The Chairman: I do not question that. I was trying to 
relate to this redefined role, the statement which is made 
in your brief that a significant shift in emphasis towards 
the support of industry would be made in NRC, which 
implied, at least to me, new priorities so far as their 
programs and projects of R&D are concerned. And I do not 
see that reflected in this redefined role. 


Hon. Mr. Drury: I feel that what really would be hoped 
for is that over a period of time as the NRC grows, and one 
would expect it to grow along with the country, that the 
growth would be external under the “make or buy” rather 
than internal. And to the extent that capacity for handling 
research can be developed within Canadian industry, then 
NRC will be glad to turn over these functions to industry, 
to spin them off. A case in point, on a fairly large scale, 
was nuclear research, particularly in the field of atomic 
fission, which started out in NRC. It was an in-house 
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operation and they spun it off to a crown corporation 
initially called Atomic Energy of Canada Limited, and 
divorced themselves entirely from this program except on 
an interchange basis. The program and that particular field 
was turned over to Atomic Energy of Canada. Atomic 
Energy of Canada has consistently, and at some consider- 
able expense to the taxpayer, endeavoured to spin off to 
Canadian manufacturing industry a number of its func- 
tions. But they have not been successful. 


The Chairman: Up to the point when they were told 
that Ontario Hydro was not prepared to deal with a private 
monopoly, as you remember quite well. Then they stopped 
the spin off. 


Hon. Mr. Drury: As I say, they have not been successful 
in spinning off and doing what is sought here, but it was 
not for want of trying. 


The Chairman: They were told by Ontario Hydro they 
would not tolerate that. 


Hon. Mr. Drury: Well, I suppose one could stand up and 
show Ontario Hydro who is boss, but it so happens that 
Ontario Hydro is one of the largest clients. 


Senator Lang: It was. 


Senator Carter: How can AECL spin off to private 
industry if private industry does not have the capacity to 
take it over? That is what we are complaining about. 
Government does not seem to be encouraging industry to 
build up the capacity. 


Hon. Mr. Drury: Well, the committee might be interested 
in this particular case history, the efforts that were made 
and why they were not successful. At AECL’s expense 
there was an investment made in two organizations. One 
was Canadian General Electric... 


The Chairman: We know the history very well. 


Hon. Mr. Drury: —and CanAtom. You say there is no 
capacity and that the government is doing nothing about 
it. That is just incorrect. That is uninformed. 


Senator Carter: Well, we are doing less and less about it. 


Hon. Mr. Drury: Senator, please don’t make statements 
like that. They just do not happen to be true. 


Senator Carter: This is what the figures are showing. 


Senator Godfrey: You cannot jam things down people’s 
throats if industry is not prepared to accept it and if 
industry is not taking up the offers that are being made. 
That is what I understand the evidence to be so far. 


The Chairman: I think the minister’s illustration might 
not be too well chosen. We know the story very well. We 
were told at that time that General ELectric had developed 
a capacity and AECL was trying to contract out as much 
business as it could to them, but then they were told by 
Ontario Hydro that Ontario Hydro would never deal with a 
private monopoly. So this contracting out business had to 
be stopped any they had to reintegrate the whole research 
and development operation into AECL, so it was not the 
failure of industry or of AECL, but it was the policy of 
Ontario Hydro who, as the minister said, was the main 
client. 


Senator Godfrey: Did we come up with a better solution 
as to what should have been done? 


The Chairman: The team in General Electric had to be 
transferred to AECL, which was the reverse of contracting 
out. 


Senator Godfrey: Well, I do not think the department 
can be blamed for that particular episode as you have 
described it. 


The Chairman: But industry cannot either. 


Senator Godfrey: Industry would be foolish, simply 
because there was a lot of money there, to go out and spend 
it if they do not have something good to spend it on. So the 
fact that money is not being spent does not necessarily 
mean that it is a failure. If they were to take it out to ram 
it down their throats so as to get better figures, that would 
not make the situation any better. 


Senator Rowe: This spin-off process, is that done by the 
NRC as part of government policy, or does NRC have 
inherent powers to take action on its own? What is: the 
exact process? Does the government go to NRC and say, 
“We think you should divest yourself of this particular 
function or responsibility,” or does the NRC say to govern- 
ment, “We think we should do this “and then say to the 
appropriate government department, ‘“‘We would like to do 
this with respect to this organization in private industry”? 
What actually happens? 


Hon. Mr. Drury: Generally it is the latter. I think that 
the president has probably told you that. 


The Chairman: He has not been before us yet. 


Hon. Mr. Drury: Well, he will be. He believes in this 
spin-off policy because he believes that the role of the 
National Research Council is germination rather than 
operation and exploitation. Their job is to initiate ideas, 
techniques and processes and then find somebody to make 
use of them. They are doing this all the time. A rather more 
recent example I might cite is this; the chemical laboratory 
discovered a technique utilizing the principle of surface 
tension for the separation of oil and sand and clay through 
englobulation without any heat being required at all, and 
this in energy terms is likely to be a very much more 
economical process in dealing with the large volumes of 
petroleum, sand and clay all mixed together in the tar 
sands. Having developed this technique in the laboratories 
and having run a laboratory test to prove it out, they then 
set about and succeeded in finding a group in Calgary who 
will take this over now, and with assistance, both technical 
and financial, from the National Research Council, will 
bring this to the commercial exploitation stage. Hopefully, 
the industrial sector will be making use of this new tech- 
nique, exploiting this discovery for more efficient extrac- 
tion of petroleum from the tar sands. But this is what they 
are about all the time. This is the way they go about it. 


The process of finding somebody who wants to exploit 
and who is likely to be able to successfully, is quite hard in 
Canada. We have not too many of these fellows. 


The Chairman: It is hard all over the world, apparently. 
It did not work in the United States either. 


Hon. Mr. Drury: This particular company’s basic raison 
d’étre comes entirely from the National Research Council. 
I mentioned the Bobtex process. Perhaps it should have 
been, but here it was not a case of industry coming to the 
National Research Council and saying, “Find us a way of 
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doing this separation more efficiently.” The idea or the 
perception of the need for this arose in the laboratory of 
the National Research Council. It was a case of setting to 
work on a response to an immediate and very practical 
need. This has been a good juxtaposition. It is not the sort 
of thing which can be labelled esoteric research of no 
practical value to anybody at all, but it is on a very small 
scale. 


The nuclear project of which I made mention is one right 
at the other end of the spectrum. But the proposal to 
establish a separate crown corporation with a view eventu- 
ally of spinning off to the private sector, that proposal 
emanated from the National Research Council. It was not 
the government telling the National Research Council, 
“This is what you fellows should be doing.” 


So in the two instances I have cited, the initiative to spin 
off came from the Council. 


The Chairman: Well, we will have another occasion to 
ask questions of the President of NRC so, if you don’t 
mind, perhaps we could proceed to another section of the 
brief. 


Hon. Mr. Drury: Just for the sake of the record, Mr. 
Chairman, may I give you some figures here? In relation to 
the National Research Council they talk about shifting 
emphasis. In relation to the whole of the extramural ex- 
penditures by the National Research Council, the propor- 
tion of that going to industrial contracts and contractors 
has risen from 19 per cent in 1973-74 to 25 per cent in 
1975-76. Well, that is not a revolution but it indicates the 
direction in which the National Research Council is going 
to proceed. Here they are achieving some measure of 
SUCCESS. 


The Chairman: So that eventually if they all contract 
out their industrial research programs, they will become 
an academy for pure and basic research, which is what we 
recommended. 


Hon. Mr. Drury: Yes. 
Senator Bourget: Don’t say “‘yes” too fast. 


Hon. Mr. Drury: That, I think, is the theory. Still, 
because of the tremendous size of Canada, our relative lack 
of density in the industrial sense means that the National 
Research Council will have to do laboratory work in 
applied science for some time to come. 


Perhaps I might just cite the wind tunnel as a case in 
point. The National Research Council built and operates 
and controls a wind tunnel not because it wants to do it 
itself, not letting private industry do it, but because, given 
the relatively small size of the users and their separation 
across Canada, the NRC is the best vehicle for doing it. 


The Chairman: Are they making a profit or meeting 
their costs? 


Hon. Mr. Drury: Sometimes they meet their costs; some- 
times they do not. The direction they have is to recover 
their costs. But, unfortunately, it is one thing to order 
them first to establish the tunnel, about which they had no 
discretion at all, and then another to tell them to recover 
the cost, if they cannot be fortunate enough to find enough 
users in any given year. 


Senator Rowe: I presume they were ordered by the 
federal government to establish the wind tunnel. Is that 
right? 


Hon. Mr. Drury: They were ordered to by the govern- 
ment, yes. 


Senator Rowe: Could they have gone ahead on their own 
and established that wind tunnel without having an order 
or some instruction from the government? 


Hon. Mr. Drury: In respect of large capital expenditures, 
the National Research Council is a crown corporation and 
it has its budget reviewed annually by the government. I 
do not think the government would say, even to the Na- 
tional Research Council, “We will give you an unlimited 
sum of money to do whatever you want with it.” 


Senator Lang: Was the low-speed wind tunnel required 
of NRC by the government? 


Hon. Mr. Drury: That is the old one. It was much less 
costly, as you know. It is a relatively small tunnel in a 
laboratory on Montreal Road. It was an experimental tool 
sought and asked for by the National Research Council. It 
was for the benefit of the researchers at NRC rather than 
for the benefit of the aeronautical industry in Canada. On 
the other hand, the big wind tunnel at Uplands was really 
constructed at the request of and for the benefit of the 
aeronautical industry in Canada. 


Senator Lang: I hope De Havilland and Canadair can 
use it now. 


Hon. Mr. Drury: You mean you hope that they will have 
occasion to use it. Yes, I think we all share that hope. 


The Chairman: You may not be able to answer this 
question in an exact way, but when can we expect the new 
legislation respecting the granting councils to come before 
Parliament? 


Hon. Mr. Drury: I will have to consult the house leader 
on that. 


The Chairman: The legislation is ready? 


Hon. Mr. Drury: The legislation is all ready. It is just a 
question of finding a place in the parliamentary timetable. 


The Chairman: You are not too sure if it will be during 
this or the next session? 


Hon. Mr. Drury: Let me put it this way: I would be more 
sure that it will be in the next session than I would be that 
it would be in this session—but when I say “session,” 
perhaps I had better not talk about a session. 


Senator Lang: Before the end of June? 
Senator Manning: Of which year? 


Hon. Mr. Drury: We have in the House of Commons a 
crowded bill of fare to get through before June 30 as it is, 
as I think you are perhaps well aware. There does not 
appear to be as much opportunity to deal with this legisla- 
tion during that period as there will be subsequent to June 
30. 


Senator Lang: You would prefer us to introduce it in the 
Senate, Mr. Minister, to expedite the procedure? 


The Chairman: It is a money bill. 


Hon. Mr. Drury: It is a peculiar money bill. All it does is 
give money away. 


The Chairman: Can we spend a few minutes on tech- 
nology assessment now, which is the last subsection of 
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section (c)? This is on page 19. How many experts work on 
technology assessment in the ministry? 


Hon. Mr. Drury: I] y en a trois, monsieur le président. 


The Chairman: And then what is the composition of this 
project management committee? 


Hon. Mr. Drury: Perhaps I had better let Dr. LeClair 
either answer directly or get one of his resource men to do 
so. 


Dr. LeClair: Mr. Chairman, you ask what is the composi- 
tion of the project management committee. This committee 
is chaired by myself, and the four assistant secretaries are 
members of it, plus one or two directors general, within 
their own branches. Its purpose is to look at all the projects 
that MOSST undertakes to study, and allocate the 
resources and the man-years or man-months or man-days 
that are necessary for it, using, as far as we can, the matrix 
system; that is, making use of people from different 
branches to undertake these projects. 


The Chairman: I presume that there are quite a number 
of government agencies doing technology assessment 
work. Your ministry does, for one, and Health and Welfare, 
in its own field, must do something, as must Environment 
and Consumer Affairs. How is this work being coordinated 
at the moment? 


Dr. LeClair: Mr. Chairman, I think we would have to 
make sure here of what we are talking about. Are you 
talking about technology assessment in a narrow sense, or 
are you talking about future studies in a general sense? 


The Chairman: Is this technology forecasting that you 
are doing, or assessment? 


Dr. LeClair: It is both, really. Formerly this division had 
both the name of technology forecasting and assessment, 
and there is a fine line between the two which is hard to 
differentiate. As you know, there is at the moment a major 
effort. being made to coordinate the future studies being 
done by various departments. 


The Chairman: In this kind of work, have you been 
trying to establish contact and relations with the United 
States Congress? As you know, they have established quite 
an operation down there, and they have a technology 
assessment agency under the directorship of ex-Congress- 
man Daddario which is supposed to be doing the best work 
in this area in the world. It is a very complex area. Have 
you any contact with what is going on down there? 


Dr. LeClair: Yes. I met Mr. Daddario myself about eight 
months ago, and Dr. Maybloom visited him last week. He is 
in contact with our staff, so we know what they are doing. 
Very much so. 


Senator Carter: I would like to ask what is MOSST’s 
role in assessing the effects of technology, such as the Port 
Hope radiation situation, the mercury poisoning of Indi- 
ans, and the problem with the reactor south of the border. 
What role does MOSST play in assessing these effects? 


Dr. LeClair: To be specific about the examples you have 
mentioned, the answer is, none. We have no role. This is 
being done by line departments such as, in this particular 
case, Environment and Health and Welfare, and so forth, 
who have the capability and the laboratories to enable 
them to do whatever is necessary there. The role of MOSST 
is not necessarily to do those specific studies. The role of 


MOSST is to make sure that there is a mechanism in 
government capable of doing these things whenever the 
necessity arises. In this particular case that mechanism is 
in existence and it is being used. 


Senator Carter: Is anybody engaged in forecasting the 
possible effects of technology? For example, we thought at 
one time that DDT was a great blessing until we found that 
it had side effects that were rather dangerous. There are all 
sorts of compounds coming out at present, and all sorts of 
technology being developed. Is anybody in MOSST assess- 
ing the possible effects of these? Are you monitoring what 
is going on in other countries? 


Dr. LeClair: No, Mr. Chairman. Specifically, the answer 
again is no. We are making sure that government depart- 
ments are doing this, and in fact they are. I can give you 
examples of this. Recently there was the freon problem. 
MOSST has made sure that some other department is 
looking after this. In this particular case it was Environ- 
ment. MOSST, however, does not have the capability, and 
perhaps it should not have the capability to do this, 
because it would be perhaps a duplication of what is 
happening in other departments. 


Senator Carter: You say MOSST leaves it to the depart- 
ment involved. What about trans-border incidents? Are 
they left to the individual departments as well? 


Dr. LeClair: Your question is very general and I will 
have to give a general answer. By “trans-border” you mean 
incidents as between the United States and Canada? 


Senator Carter: Yes. 


Dr. LeClair: There are agencies looking at some of these 
situations; for example, the Great Lakes; again, however, 
we would deal through External Affairs, and make sure 
that if there are problems of this kind they are dealt with 
appropriately. Again, however, MOSST would not be 
involved directly in these studies. 


The Chairman: In your study on energy technology you 
mention that this was done in collaboration with other 
agencies, but I do not see here the names of AECL or NRC. 


Dr. LeClair: You are talking about which one? 


The Chairman: Well, when you studied the fusion 
system, and soon... 


Dr. LeClair: I think there were four original partners to 
the fusion study. It is somewhere in the brief. Yes, it is 
right here. The four were MOSST, the Atomic Energy 
Control Board, Supply and Services, and National Defence. 


The Chairman: But AECL and NRC are not there. I was 
rather surprised to see that. 


Dr. LeClair: I cannot tell you why they were not there, 
because that study was started before I came to MOSST, 
but they were certainly among the departmental people 
who looked at the report, and as a case in point, at this 
time, the leading partner for fusion is NRC. 


The Chairman: Are there any more questions on this? I 
have just a couple of others, if members of the committee 
do not have any. They are not on this point, but on more 
general issues. 


Senator Manning: Mr. Chairman, there is a reference in 
the brief to the comprehensive assessment by MOSST of 
solar energy systems for Canada. I understand that quite 
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recently a very large research project has been approved in 
the United States in this area. I believe it is in Arizona. 
Would MOSST have a liaison with a development of that 
kind in the United States? 


Dr. LeClair: Not necessarily, Mr. Chairman. The Depart- 
ment of Energy, Mines and Resources would be the depart- 
ment that normally would have access to this kind of 
information, and would have exchanges on a regular basis 
with these people. 


Senator Manning: Would it be a matter of government 
policy to pursue a thing of that kind? 


Dr. LeClair: Definitely; no doubt about that. 
Senator Lang: Would that apply to thermal energy, too? 


Dr. LeClair: I do not know about the particular case you 
are talking about. 


Hon. Mr. Drury: Do you mean geo-thermal energy? 
Senator Lang: Yes. 


Dr. LeClair: I am sorry, I thought you were talking about 
the other one. 


The Chairman: We have recommended in our report 
that Lord Rothschild’s proposal to organize research pro- 
grams within departments and agencies on the customer- 
contractor basis be considered. I understand that this pro- 
gram developed by Lord Rothschild has been accepted in 
Great Britain. I also understand that it has meant a great 
improvement in the decision-making process of individual 
departments and agencies. I have seen no comment in the 
brief with respect to this recommendation. I wonder if you 
have given any thought to suggesting to the government or 
various departments and agencies that they try this 
formula. 


Dr. LeClair: Mr. Chairman, I have recently studied what 
has happened in the U.K. with respect to this Rothschild 
recommendation. As you know, approximately 16 per cent 
of the funds that the Research Council had were trans- 
ferred to the departments, the major-sized of which were 
each given a chief scientist from the outside. However, up 
to now, meaning a few months ago, the departments 
returned to the Research Council most of that money in 
the form of contracts. I was told by the chief scientist that 
that was the last year. So, in fact, we can not yet assess 
what has happened in Great Britain. The machinery is 
there but they have not used it. There is another form of 
machinery, known as the Procurement Board, which they 
have used very well. In other words, the money for con- 
tracts of a given department is decided by a Procurement 
Board, chaired by someone from industry, with representa- 
tion from both industry and government, which actually 
spend the money of the department. 


The Chairman: This is really what I mean; I did not 
mean any transfer of money from the research councils. 


Dr. LeClair: With respect to that part of it, from what we 
can gather in talking to both government and industrial 
people, there has been great enthusiasm about this, but it 
has not been going on for a long time. 


The Chairman: No, but is there any thought of applying 
such a system here? 


Dr. LeClair: Mr. Chairman, that is policy. 


Hon. Mr. Drury: You say, is there any thought? 
The Chairman: You were thinking. 


Hon. Mr. Drury: We have not reached a conclusion with 
respect to this and I would hesitate, quite frankly, to argue 
pro or con, one way or the other in this regard. In a sense, 
the essential difference, really, is that the advice as to how 
and what is being procured, is made by a joint group, 
rather than purely by the departmental or the government 
officials. 


The Chairman: There is a kind of arm’s-length negotia- 
tion there? 


Hon. Mr. Drury: Yes. They have one advantage in the 
United Kingdom which we do not have, that is that in most 
areas there are a number of potential performers. In the 
case of Canada, in many instances there is only one possi- 
ble performer and whether he is on a committee deciding 
the terms of the contract that he is going to get or not 
might give rise to some question of conflict of interest. 


The Chairman: This principle is applied, to a certain 
extent, to contracting out, as well as to the development 
and research of intramural programs and_ projects. 
Throughout our meeting, Mr. Minister, you have insisted 
that the individual departments and agencies should be the 
main decision-makers in these areas. I agree with that, but 
I also feel that it is the responsibility of the government to 
see that these departments and agencies are equipped to 
apply the best decision-making process possible in order to 
define, in the most realistic and effective terms, their own 
research programs. 


Hon. Mr. Drury: I agree with that in principle, Mr. 
Chairman, but I am not too clear as to how this might be 
applied to the quite substantial research effort on the part 
of the Department of Agriculture. 


The Chairman: Perhaps we might look into that. It 
might reduce that effort if there were some kind of 
negotiation instead of the individual departments, as they 
do now, accepting or turning down projects which come 
from their own researchers. In any event, I suppose you 
will look into that. 


Hon. Mr. Drury: In a sense, this was the successful 
experience of the Defence Research Board. The board itself 
was a mixed body and one which authorized projects, both 
external and internal. Unfortunately, there were frequent 
conflict-of-interest situations arising. I hope to give you a 
better rationale for acceptance, or otherwise, of this at a 
later date. 


The Chairman: One last question. I have recently 
become aware that it is now estimated that total R&D 
expenditures in the United States, both private and public, 
in 1976 will reach $38.1 billion, an increase of 11.1 per cent 
over expenditures in 1975, which indicates a resumption of 
the trend prevailing in the United States prior to 1968. 
Those are expenditures in current dollars. Do we have such 
estimates in Canada; and, if so, how do we compare with 
the United States in that regard? 


Hon. Mr. Drury: We do not have any forecast expendi- 
tures for the private sector, Mr. Chairman. Unfortunately, 
the survey of investment intentions, which is carried on by 
Industry, Trade and Commerce, does not break out 
science-related expenditures or research and development. 
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The Chairman: It would not cover current expenditures, 
in any event. 


Hon. Mr. Drury: One would get the current figures from 
Statistics Canada. 


The Chairman: But I am referring to the figures on 
R&D. The Department of Industry, Trade and Commerce 
survey on investment intentions only covers capital expen- 
ditures, not R&D expenditures. 


Hon. Mr. Drury: Yes. Mr. Chairman, I understand there 
was some confusion at an earlier meeting about a program 
of the Department of Industry, Trade and Commerce called 
the University Grant Program. There was an indication 
that $1 million had been set aside for this. An impression 
may have been left in the minds of the committee that this 
was anticipated at the rate of $1 million per annum. 


The Chairman: That is not what they say. 


Hon. Mr. Drury: In fact, they have had for some years a 
program to undertake research on the innovative process. 
That has been running at the rate of something just in 
excess of $200,000 a year. It is quite true that over the 
five-year period it would amount to $1 million. It is not at 
the rate of $1 million a year. 


The Chairman: I do not think I indicated that. I knew it 
was on the basis of the last five years that we reached the 
amount of approximately $1 million. 


Hon. Mr. Drury: This is not a new program. I think you 
have some considerable detail on the results of this 
program. 


The Chairman: The only reason I raised this in your 
absence is because I wanted to know if MOSST was aware 
of these studies and had access to them. We certainly do 
not. 


Hon. Mr. Drury: The answer is that we are aware of this 
program and have been making use of the output of the 
product. 


The Chairman: Thank you, Mr. Minister, on behalf of 
the committee. I hope that when we reach the last phase of 
our hearings, we will have the privilege of calling you back 
for a summing up. 


Hon. Mr. Drury: I am not sure whether you should be 
looking to me for the summing up of your work. 


The Chairman: No, no; but we may develop some residu- 
al questions as a result of our more detailed examination of 
individual departments and agencies. 


The committee adjourned. 
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APPENDIX “16” 


TOTAL FEDERAL EXPENDITURES ON SCIENTIFIC 


ACTIVITIES BY PERFORMERS, 


1970-71—1976-77 


In percentages 


(1) (2) 

1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 

Intramural 61.1 62.8 63.9 62.2 62.5 64.7 66.7 

Canadian Industry 18.4 ye 16.4 16.8 15.5 13.4 UBT 
Canadian Universities a2 16.6 15.3 ea 14.5 13.9 12.8 
Others oo 3.4 4.4 5.6 CS 8.0 6.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


Source: How Your Tax Dollar is Spent, 76/77 
(1) Forecast 
(2) Main Estimates 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 


The Honourable Donald Cameron, Deputy Chairman 


and 


The Honourable Senators: 


Asselin 
Bélisle 
Bell 

Blois 
Bonnell 
Bourget 
Buckwold 
Carter 
Giguere 
Godfrey 
Goldenberg 
Grosart 
Haig 


27 Members 
(Quorum 5) 


Hastings 
Hicks 
Lang 
Manning 
Neiman 
Riel 
Robichaud 
Rowe 
Stanbury 
Thompson 
van Roggen 
Yuzyk 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Wednesday, March 17, 1976 
(15) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 4:10 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bonnell, Bourget, 
Carter, Giguére, Godfrey, Grosart, Lamontagne, Lang, 
Neiman, Robichaud and Yuzyk. (11) 


In attendance: Messrs. Philip J. Pocock, Director of 
Research and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee proceeded to the consideration of its 
Order of Reference dated July 24, 1975 relating to the study 
of Canadian Government and other expenditures on scien- 
tific activities and matters related thereto. 


During the course of the Chairman’s introductory 
remarks it was Agreed that the brief presented to the 
Committee by the Department of Industry, Trade and 
Commerce be printed as an appendix to this day’s Minutes 
of Proceedings and Evidence. (See Appendix No. “18”.) 


The following witnesses from the Department of Indus- 
try, Trade and Commerce were heard: 


Mr. Lubor F. Drahotsky 
Assistant Deputy Minister 
Industrial Policies 


Dr. Sydney Wagner 
General Director 
Office of Science and Technology 


Mr. Drahotsky made an opening statement. The wit- 
nesses then answered questions put to them by members of 
the Committee. 


At 5:40 p.m. the Committee adjourned to the call of the 
Chairman. 


ATTEST: 


Patrick J. Savoie, 


Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Wednesday, March 17, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 4.10 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, as you know, we 
are discussing today the brief submitted to us by the 
Department of Industry, Trade and Commerce. At this 
stage I should like to propose that in accordance with our 
usual practice the brief be printed as an appendix to 
today’s proceedings. Is it agreed, honourable senators? 


Hon. Senators: Agreed. 


(For text of brief see Appendix No. “18” page 14.) 


The Chairman: We have with us, representing the 
department today, Mr. Lubor F. Drahotsky, Assistant 


Deputy Minister, Industrial Policies, and Dr. Sydney 
Wagner, General Director, Office of Science and 
Technology. 


I suggest that we start today with general questions not 
directly related to any specific part of the brief, after 
which we could try to cover, if there is time, sections A and 
B of the brief, leaving sections C, D and E for another 
meeting if there is not sufficient time to deal with them 
this afternoon. I hope that arrangement is satisfactory to 
honourable senators. 


Hon. Senators: Agreed. 


The Chairman: Before we begin to ask questions, I 
understand that Mr. Drahotsky would like to make a brief 
statement. 


Mr. Lubor F. Drahotsky, Assistant Deputy Minister, 
Industrial Policies, Department of Industry, Trade and 
Commerce: Thank you, Mr. Chairman. Honourable sena- 
tors, my colleagues and I, personally, very much welcome 
the opportunity to appear before you on behalf of the 
department in order to bring you up to date on our 
activities. 


Before I proceed with my introductory statement, I 
should like to introduce the other members of our team 
who are here this afternoon. If I may, I will take them in 
the order in which they are seated, starting with Mr. W. 
Graham, who is Assistant Director of the Programs Office. 
Next to him is Mr. D. Boxall, who is Chief of the Programs 
Branch in the Office of Science and Technology. Next to 
him is Mr. H. C. Douglas, Director of the Programs Branch 
in the same office. Next to. him is Mr. J. B. Wickes, Director 
of the Technology Strategy and Forecasting Branch in the 
Office of Science and Technology, and, finally, Mr. R. A. 
Reynolds, who is the Science Adviser in the Office of 


Science and Technology. So we have with us a fair cross- 
section of the people who are involved in the questions of 
science and technology in the department. 


Mr. Chairman, I understand that during these hearings 
your committee would like to focus on three areas. First of 
all, I take it you are interested in a survey of activities 
relating to future studies. Secondly, I understand you 
would like to update the information base which you 
committee developed during its 1968-69 hearings. Lastly, I 
understand you would like to review the responses which 
have been made by government departments and other 
agencies in response to your recommendations which you 
made in the various reports published in 1972-73. I under- 
stand you have made some 73 individual recommendations 
bearing on various aspects of innovative activity. 


With respect to the future studies, I believe, Mr. Chair- 
man, you have received to reply to your questionaire of 
last October. We have tried, to the best of our ability, to 
deal with questions 1 to 19 on the understanding that Mr. 
Drury would respond to questions 20 to 26 on behalf of the 
government as a whole. 


With respect to the information base, you have before 
you our report, which is designed to update the informa- 
tion which we placed before you during your first hear- 
ings. Now, the submission in a way responds to some of the 
recommendations which you have made, but looking at it 
again I realize that perhaps we have not adequately set out 
in this submission the relationship between the various 
initiatives which I have described in it and the recommen- 
dations which you committee made and which, in one way 
or another, gave rise to the initiatives which are covered in 
our submission. 


I should like, therefore, to focus on that particular aspect 
in my opening remarks. There are, in all, some eight policy 
initiatives which I should like to focus on and with respect 
to which I should like to outline how, in our view, they 
relate to your committee’s recommendations. 


First of all, Mr. Chairman, in your report you expressed 
concern that little had been done in Canada to study the 
practices and results of innovative strategies, and you 
went on to recommend that schools of management should 
be the main centres of research on the complex problems of 
R&D management and innovation strategies. The depart- 
ment shared these views and, in response to your recom- 
mendations, instituted a program of grants to the universi- 
ty faculties of commerce, economics and _ business 
administration so that they could study the process of and 
impediments to technological innovation and the question 
of management of innovation in the Canadian 
environment. 

Secondly, Mr. Chairman, in order to break down what I 
believe Senator Carter the other day described as “the 


three solitudes,” and to encourage excellence in specific 
areas of technology, the department has introduced a pro- 
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gram of grants to universities, provincial research associa- 
tions and industrial organizations for the establishment of 
centres of advanced technology and industrial research 
associations. Those programs are described in detail in the 
submission which is before you. 


Senator Grosart: Those grants are to whom? 


Mr. Drahotsky: They can be to a university, or to a 
provincial research council, or to an industrial organiza- 
tion, an organization representing a particular sector of the 
manufacturing economy. 


Senator Grosart: But not to individual industries. 


Mr. Drahotsky: Not to individual industries per se, 
unless the particular industry has developed an associa- 
tion, for example, to represent its collective interests. 


To continue my enumeration, Mr. Chairman, the third 
point is that we have taken a number of steps to improve 
the impact of and access to our technology-oriented pro- 
grams. For example, under the PAIT program the form of 
assistance has been changed from a conditional loan basis 
to a grant basis, and more recently the administration of 
the program has been decentralized. The responsibility for 
administration of projects up to a certain level has been 
delegated to committees chaired by our regional directors. 
Similarly, the Industrial Research and Development Incen- 
tives Act, or IRDIA, as we call it, and the regulations under 
the act, have been amended to remove certain anomalies, to 
clarify certain provisions and to speed up administration. 


The Chairman: Is this a post mortem? 


Mr. Drahotsky: No, Mr. Chairman. This was before the 
patient died. 


Honourable senators, I have heard that the program that 
was supported under this program was terminated as of 
the end of last year as part of the efforts on the part of the 
government to reduce expenditures. 


Finally, about a year ago the department initiated an 
in-depth review of all its support programs, including the 
technology programs. While it would be improper for me at 
this time to try to forecast the outcome, I think I am safe in 
saying that the recommendations that will eventually 
emerge will go a long way along the lines of your commit- 
tee’s recommendation that all existing specific grants 
designed to encourage RandD activities in industry be 
integrated into one multi-purpose program, to be adminis- 
tered by IT&C. 


I should also note, in this context, that the projects 
previously supported by the Department of National 
Defence under its defence industrial research program, 
known as DIR, can now qualify for support under our 
programs. I believe the only remaining project-oriented 
industrial RandD grant program is the Industrial Research 
Assistance Program, known as IRAP, administered by the 
National Research Council. 


With regard to the fourth policy initiative, Mr. Chair- 
man, you committee expressed concern about the organiza- 
tional arrangements in the new Department of Industry, 
Trade and Commerce, which was created at just about the 
time your investigation was getting under way. 


The Chairman: In 1969. 


Mr. Drahotsky: As you know, the department was creat- 
ed by the intregration of what used to be the Department 


of Trade and Commerce and the Department of Industry. 
Specifically, I believe, you were concerned about the bal- 
ance between the trade and industrial missions in terms of 
resources and senior management time devoted to those 
missions. On that particular aspect, over the past five years 
the department has implemented a number of organiza- 
tional changes designed to meet these concerns. For exam- 
ple, three years ago the reaponsibility for technology and 
innovation was put together with that for the other ele- 
ments of industrial policy, and was identified as a senior 
level responsibility, separate from that for trade policy. 


Recently, as a result of another realignment of organiza- 
tional arrangements, responsibility for coordination, moni- 
toring and evaluation of all departmental programs was 
vested in a senior assistant deputy minister for finance 
and programs. A senior policy committee, chaired by the 
deputy minister, was also established, to ensure balanced 
consideration of all issues. Lastly, to ensure proper coordi- 
nation of all activities under his jurisdiction, the minister 
set up a trade and industry council composed of senior 
officers of the department, and all agencies reporting to 
him, which meets regularly under Mr. Jamieson’s 
chairmanship. 


I believe, Mr. Chairman, that these steps go a long way 
towards meeting the committee’s concerns in this area, 
which obviously were quite legitimate at the time they 
were expressed. 


I come now to the fifth policy initiative. Your committee 
made a number of recommendations in the area of indus- 
trial development policy. A year ago the department pro- 
posed, and cabinet approved, a more systematic approach 
to the development of industrial policies, which include: 


(a) the development of sector strategies for principal 
segments of Canadian industry; 


(b) the setting up of industry sector consultative com- 
mittees to assist in the development and implementation of 
sector strategies; and 


(c) the establishment of a senior interdepartmental com- 
mittee on industrial policies and strategies to assist in the 
indentification of industrial policy issues and the develop- 
ment of appropriate responses. 


Consideration progress has been made in implementing 
the various elements of this new approach over the past 
year. 


On a related issue, your committee, Mr. Chairman, 
recommended that the chairmanship of the interdepart- 
mental committee on innovation be transferred from the 
Department of Industry, Trade and Commerce to MOSST, 
and that its scope, composition and authority be enlarged. 
The department concurred in this recommendation. The 
committee, previously chaired by IT&C, was supplanted 
by the interdepartmental committee on industrial tech- 
nology policy, chaired by MOSST, and more recently by 
the interdepartmental committee on industrial policies and 
strategies, which I referred to earlier. 


I believe, Mr. Chairman, that it is generally agreed that 
the creation of the federal Business Development Bank 
represents a good initial response to your recommenda- 
tions respecting the Canadian Innovation Bank. I should 
add that the needs of small-and medium-sized businesses 
are under continuous review by the interdepartmental 
committee on small businesses, which was originally 
established to assist in the implementation of the federal 
Business Development Bank. 
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Lastly, Mr. Chairman, your committee recommended 
that IT&C and MOSST set up a “marriage bureau” to 
expedite partnership between Canadian and foreign firms. 
In relation to this recommendation, the department has 
established a centre for the promotion and marketing 
abroad of Canadian capability to participate in turnkey 
projects, or joint ventures, abroad. Its activities are 
described at the top of page 12 of our submission. 


Mr. Chairman and honourable senators, in summary I 
hope you will agree that the department has lacked neither 
desire nor imagination in responding to the many valuable 
recommendations made as a result of your initial 
investigation. 


I thank you very much for the opportunity to make this 
introductory statement. I and my colleagues are at your 
disposal to answer any questions that you may have. 


The Chairman: Thank you very much, sir, for this 
progress report. I am sure that some, at least, of my col- 
leagues will be satisfied with this initial statement show- 
ing that you have reacted positively to some of our recom- 
mendations. I am sure we will have more specific questions 
to ask as we go along on the various points that you have 
raised this afternoon. 


For the honourable senators who were not here at the 
beginning, when I made my original statement, I proposed 
this afternoon—and time is going on, I can see—that we 
start by asking general questions not related to any specif- 
ic part or section of the brief, and then perhaps try to cover 
sections A and B of the brief this afternoon, leaving the 
rest for consideration next week. 


I would like to start with three very brief questions of 
my own, and then let my colleagues ask their own general 
questions. 


In the course of preparing the estimates of the Depart- 
ment of Industry, Trade and Commerce, do you separate 
proposed expenditures to be devoted to scientific activities 
from other expenditures? 


Mr. Drahotsky: In response to that question, Mr. Chair- 
man, I would say that our departmental budget is struc- 
tured in such a way as to separate clearly the expenditures 
on research and development, and innovation. These ex- 
penditures take the form of grants and contributions. 
There is a separate section, as you know, in the estimates, 
which defines the individual items under those two 
categories. 


The Chairman: So that in fact you separate your pro- 
posed expenditures that relate to scientific activities? 


Mr. Drahotsky: Yes, indeed. Our budget is so structured 
as to permit such a separation. 


The Chairman: Then once these proposed expenditures 
have been separated from the rest of your budget or your 
main estimates, did you consult MOSST on your proposed 
scientific expenditures for 1976-77 before submitting them 
to Treasury Board for review and approval? 


Mr. Drahotsky: If you will permit me, Mr. Chairman, I 
will ask Dr. Wagner to outline briefly how the budgetary 
process works and what the consultative arrangements are. 


Dr. Sydney Wagner, General Director, Office of Science 
and Technology, Department of Industry, Trade and 
Commerce: Thank you, Mr. Chairman. 


There is a formal process for budget submission in the 
department. This does not particularly involve formal 
arrangements with MOSST per se, but there is a formal 
procedure established between the department and Trea- 
sury Board for preparing a budget, as has been explained 
already. Our expenditures do appear in such a form as to 
allow the scientific expenditures to be clearly identified. 
There is not a requirement for us individually to formally 
consult with MOSST, but MOSST sees the scientific ex- 
penditures separated out, and they then have a consulta- 
tive arrangement with Treasury Board, although there are 
informal consultations between ourselves and MOSST 
during the budget-setting process. 


The Chairman: So that in a way you do have discus- 
sions with MOSST, although informal, before your esti- 
mates are reviewed and considered by Treasury Board? 


Dr. Wagner: Yes, we have so many informal contacts 
with MOSST that I don’t know that I would use exactly 
those particular words, but there are informal consulta- 
tions, yes. 


Senator Bourget: But, Mr. Chairman, if I may be permit- 
ted to ask a question following yours, is there a special 
committee discussing grants or money paid for industry? I 
think that was the point of your question. What is the 
set-up between your department and MOSST? 


Mr. Drahotsky: If I may, Mr. Chairman, I believe that 
Dr. Wagner is trying to put across the fact that there is no 
formal procedure to consult systematically on all elements 
of the departmental budget interdepartmentally. There are 
informal consultations which would be carried on at the 
level of what we call the responsibility centres, in this case 
the Office of Science and Technology, with respect to the 
elements of budget falling under other responsibility cen- 
tres—for example, trade promotion. They would carry out 
their own consultative processes, but at this stage there is 
no formalized consultative process and, to the best of my 
knowledge, the same thing applies to the budget formula- 
tion procedures of other government departments. 


The Chairman: For instance, did you consult MOSST 
before deciding to abandon IRDIA? 


Mr. Drahotsky: That decision, to the best of my knowl- 
edge, was a decision that was essentially political, taken by 
ministers in the context of the program to reduce expendi- 
tures. We obviously, as a department, provided inputs into 
that process in terms of our views on the relative cost 
effectiveness of the various programs, which was one of 
the considerations which, of course, played a significant 
role in the decision to phase out IRDIA, but that decision 
itself was a top-level political decision. 


The Chairman: So there was no time at the official level 
to have consultations? 


Mr. Drahotsky: There was not, Mr. Chairman. 
The Chairman: That satisfies me, for the moment. 


Senator Grosart: In that connection, Mr. Chairman, 
wouldn’t these committees, such as the interdepartmental 
committee on industrial policies and strategies, which your 
department chairs, and the interdepartmental committee 
on industrial technology policy, be consulted or would they 
not at least be aware of what you are proposing in the way 
of science activity expenditures? There is also the trade 
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and industry committee. Perhaps you would tell us the 
relationship between these committees. We have three 
committees here with almost the same titles. What do they 
do? How often do they meet? Do they keep minutes? Have 
they chairmen? 


Mr. Drahotsky: The interdepartmental committee on 
industrial technology policy which was, as I suggested, a 
replacement for the interdepartmental committee on inno- 
vation, along the lines of your committee’s proposals, 
became operative two years ago, if my memory serves me 
correctly, and focused mainly on a review of the existing 
programs with a view to arriving at, first of all, some sort 
of framework which would allow an assessment of the 
effectiveness of the various technology-oriented as well as 
other programs in place; and, secondly, to provide a basis 
against which either individual departments, including 
MOSST, or the committee collectively could make recom- 
mendations to ministers on how to improve or reorganize 
these programs. That was essentially the focus of that 
particular committee. 


Senator Grosart: Has it finished its work now? 


Mr. Drahotsky: I believe it was described to you by 
MOSST as being dormant at that stage. They are undertak- 
ing an assessment of the activities of this committee, and 
also an assessment of what its relationships to the other 
interdepartmental committees, such as the interdepart- 
mental committee on industrial policies and strategies, 
ought to be. The latter committee, ICIPS, if I may call it so, 
was set up as part of the new approach for the develop- 
ment of industrial sector policies. Its initial mandate 
relates to the identification of policy issues rather than to 
the discussion of budgetary matters. 


Senator Grosart: What is the difference? 


Mr. Drahotsky: I suppose the difference is that many 
policy initiatives may be developed which do not ncessari- 
ly involve the use of additional resources but that may 
simply involve the use of existing financial resources 
under existing categories. In some instances they may 
involve elements such as changes in levels of tariff protec- 
tion or in restraint agreements with certain countries. 
There is a variety of elements that any particular policy 
package may have. In the few that I have been involved 
with over the past few years, I believe most of the initia- 
tives have not necessarily involved the use of financial 
resources. Others do. A shipbuilding strategy, for example, 
obviously relies mainly on a budgetary element. 


Senator Bourget: Talking about shipbuilding program, 
is this done through an agency in Montreal or is there a 
private organization? 


Mr. Drahotsky: No, I believe the transportation develop- 
ment agency reports to the Minister of Transport and was 
established, in fact, by the Ministry of Transport. 


Senator Bourget: What part does your department play 
in it? Do you give grants, or what type of assistance? Is it 
technical, or what is it? 


Mr. Drahotsky: In the context of the shipbuilding? 
Senator Bourget: Yes. 


Mr. Drahotsky: These are essentially grants in support 
of modernization of shipyards, to increase their capability 
to penetrate and compete in export markets. This is a 
direct subsidy program to shipyards. 


Senator Bourget: Particularly for ships that will go to 
the Arctic, is that it? 


Mr. Drahotsky: Not necessarily, but they would qualify 
for such support if they met the specific conditions of the 
program. However, the main objective of the shipbuilding 
program is to enable Canadian shipyards to compete in 
international markets. As you know, most countries pro- 
vide some type of assistance to the shipyards. 


Senator Grosart: You mentioned the Trade and Industry 
Council. What is its relationship to the other two? 


Mr. Drahotsky: The Trade and Industry Council is an 
international management type of mechanism. As I men- 
tioned, it is chaired by the minister. It was established 
originally by Mr. Gillespie, and has been carried on by Mr. 
Jamieson. Its main function is to ensure proper coordina- 
tion of departmental activities. It has no inter-departmen- 
tal responsibilities. 


Senator Grosart: How do these committees operate? One 
is dormant; one apparently deals only with policies and 
strategies outside the expenditure context; and the Trade 
and Industry Council deals, I understand now, with inter- 
departmental coordination. Do these committees hold regu- 
lar meetings, have regular chairmen and minutes? Do they 
respond to referrals? I am not suggesting this as fact—or 
do they alternatively just sit around and talk about what- 
ever comes up? Do they have an agenda? How do they 
operate? 


Mr. Drahotsky: Starting with the interdepartmental 
committee on industrial technology policy, chaired by 
MOSST... 


Senator Grosart: That is the dormant one? 
Mr. Drahotsky: That is the dormant one. 
Senator Grosart: Who is the chairman? 


Mr. Drahotsky: It used to be chaired by one of the 
assistant secretaries of MOSST, who at that time was Dr. 
Pierre Bourgault. It had a work program which was devel- 
oped and agreed on by the members of the committee. It 
met not on a regular basis but, I would say, at least once 
every two months. It had a fairly wide participation in 
terms of interdepartmental representation. I believe that is 
as much as I can say about it. 


Senator Grosart: Did it keep minutes? 


Mr. Drahotsky: It did keep minutes. It generated and 
considered during its rather short term of life a surprising 
amount of issues and programs. I suppose one can say that 
it had not been in operation long enough to refine its 
procedures adequately to be able to generate specific con- 
clusions. There is no doubt, however, in my mind that if 
the work had been carried on this would have gradually 
emerged. 


Senator Grosart: I believe you said that it was dormant 
at the moment. Is it dormant or dead? 


The Chairman: The difference between the Senate and 
Heaven! 


Mr. Drahotsky: Mr. Chairman, I do not believe I used 
either of those terms. 


Senator Grosart: Excuse me, I think you did; I believe 
you said it was “dormant.” 
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Senator Carter: I believe he said that Mr. Drury said it 
was dormant. 


Mr. Drahotsky: I am sorry; I was simply quoting what I 
understood was reported to you by the MOSST representa- 
tives. I am not qualified at this stage to interpret that 
particular term. 


Senator Grosart: But your department is an active 
member of it. I do not wish to push this too far. 


The Chairman: You are not a member of the committee, 
are you? 


Mr. Drahotsky: Yes, sir; I was a member of the commit- 
tee when it was in operation. 


The Chairman: When was the last time it met? 


Senator Grosart: I do not wish to pursue this, because I 
believe I know probably some grounds for some embarrass- 
ment in this respect. However, I would like to pursue its 
work. My understanding was that its function or object 
was to assess or reassess the 10 or 11 industrial support 
programs. Was that its specific function? 


Mr. Drahotsky: Its specific function, if I remember cor- 
rectly—and this is going back a number of years—was to 
identify the scope there was at that time for initiatives to 
encourage the development of “indigenous technological 
capability in Canada’”—I believe I have the right words. 
That was its mission. 


Senator Grosart: So, it did not have a mandate to review 
the 10 or 11 industry support programs of the department, 
is that correct? Not specifically, I mean. 


Mr. Drahotsky: That was one of the specific respon- 
sibilities which it had in the context of coming up with the 
recommendations in relation to its primary objective. 


Senator Grosart: So, then, did it come up with specific 
recommendations as to what should happen in the future 
to these 10 or 11 programs, or has anyone come up with 
specific recommendations? 


Mr. Drahotsky: That committee has not as yet come up 
with specific proposals in a systematic fashion as to how 
existing or new programs could be developed to meet the 
particular objective. 


Senator Grosart: I will ask a further question and pref- 
ace it by saying that my understanding is that these 10 or 
11 programs, many of which you have named, have been 
developed over the years as the response of the Depart- 
ment of Industry, Trade and Commerce to this problem of 
establishing a competent level of Canadian research and 
development and carrying it into innovation in industry. 
In veiw of the recent happenings, two of the three major 
programs having had their grants drastically reduced and 
one being deceased, could you assess the history, the effec- 
tiveness of these programs? The reason I ask this is not in 
a witch-hunting sense at all, but to obtain some idea of 
what will replace them. What is the new strategy that the 
interdepartmental committee on industrial policies and 
strategies has come up with? Specifically, I wonder if you 
intend to return to the self-generating income tax arrange- 
ments which, by and large, these programs replaced, or is 
there any other alternative? As I say, two are drastically 
reduced and one is defunct. Where are we? 


Mr. Drahotsky: If I may say so, Mr. Chairman, that is a 
tall order, but I will certainly try to do my best to respond, 
hopefully in a meaningful manner, as much as I can. 


The Chairman: Give us a first instalment. 


Mr. Drahotsky: We have looked at two of the three 
technology-oriented programs in the department, namely 
the PAIT program, the program for advancement of indus- 
try and technology, and the DIP program, the defence 
industry productivity program. 


To comment on the efficiency of these programs is, as I 
am sure Mr. Chairman and honourable senators will real- 
ize, a very difficult matter. First you have to ask what was 
the objective of those programs, in the first place. The 
defence industry’s program was created, as you know, to 
meet requirements of a particular environment within 
which the defence industry found themselves following 
the cancellation of the Avro Arrow project. The purpose 
was to enable them to restructure their operations... 


Senator Grosart: Excuse me. Could I make the question 
simpler, because the chairman has asked us not to go into 
the detailed programs? I was really asking you for an 
assessment in toto. These programs represented for a 
number of years the department’s response to this broad 
problem. I am asking you now, have they met their objec- 
tives in toto, have they been cost effective? I am really 
asking you for an opinion rather than trying to tie you 
down to a specific assessment. 


Mr. Drahotsky: With all due respect, senator, that is 
where I do have difficulty, because these programs were 
not developed originally to impact, in toto, on the Canadi- 
an economy, to impact in toto on the manufacturing sector, 
or to stimulate a general, overall increase an innovative 
activity in Canada. 


Each of those programs—that is why I approached my 
reply in that context—was developed to meet a specific, 
perceived need. If I may say so, you are not the first who 
has tried to cast these programs in this broad context, in 
the context of a broader mission; but I have yet to see a 
methodology, or an approach, which would enable anyone 
to make that kind of judgment, a judgment on the broad 
impact of our programs, because initially they were not 
really designed for that purpose. With all due respect, I 
would like to suggest that if you want to pass a judgment 
on the impact of these programs, you have really to do that 
in relation to the narrowest definition of their objective. 


Senator Grosart: I agree with that, but, on the other 
hand, all the evidence we have had indicates that each one 
of these has been developed to meet a perceived need in the 
broad program, and we have to assume that, putting them 
together, this is the response of Industry, Trade and Com- 
merce to the broad problem. However, could I be more 
specific? As a result of all these programs, has there been a 
significant increase in the efficiency of Canadian industry 
in the areas of research, development and innovation in the 
years over which these programs have been operated? 
Surely your department must be assessing this. You must 
be able to tell us whether we are better off than we were 
when we started our hearings. 


Mr. Drahotsky: This, senator, brings me back to the 
question of how you measure the increase in innovative 
performance and/or efficiency of the Canadian economy. I 
would suggest to you that we find many different answers 
to that particular question. 
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Senator Grosart: Would you care to give us your 
answer? 


Mr. Drahotsky: We have done our best over the past two 
years to throw some light on this very question, and there 
is still an incomplete, unfinished review under way which 
attempts to approach the same question from a different 
angle. I believe I am safe in reporting at this stage that we 
have failed so far to come up with a technique which 
would enable us to judge the impact of our programs on 
these broad parameters of industrial or innovative 
performance which you have defined. We can assess them 
in the context of the narrow objective for which they have 
been designed. 


Senator Grosart: Mr. Chairman, I said I would pass here 
and let someone else continue. 


The Chairman: Perhaps we shall have a further oppor- 
tunity when we deal with the new programs. Once we have 
done this, we may have a more global perception of the 
impact of these programs. 


Senator Carter: Senator Grosart covered a good deal of 
what I wanted to ask. In MOSST and IT&C there are a 
number of common objectives. There are interdepartmen- 
tal committees to consult and a policy committee to de- 
velop technological policy. In what context do you try to 
develop those policies and strategies? To make my ques- 
tion clearer, I might illustrate. High technology, for exam- 
ple, in the experience of most countries and of scientists, is 
a very fruitful source of new jobs and of manufacturing 
products for the export trade. In the light of our problems 
of unemployment, trade deficits, and so on, are these fac- 
tors the context in which you develop your policy; and, if 
so, what particular things are you doing, what criteria are 
you using, to develop certain programs, and particularly, 
specifically what are you doing with respect to high 
technology? 


Mr. Drahotsky: Mr. Chairman, this question is related to 
some of the questions posed by Senator Grosart. It might 
help us to reduce the various elements of the problem to a 
more manageable basis. The support programs which we 
have developed over the past six or seven years, as I have 
already suggested, were al designed to meet specific, per- 
ceived, or real needs. The PAIT program, for example, was 
introduced in the recognition that the level of product 
development in Canadian industry was not quite up to 
what at that time was judged as being the required level, 
mainly on the basis of comparisons with the innovative 
performance of other countries. PAIT was a response to 
remedy that deficiency and to encourage product develop- 
ment in Canadian industry. That was its only purpose. Its 
purpose was not to generate a higher level of R&D per se or 
to generate greater expenditures on R&D in Canadian 
industry. Its primary purpose was to encourage firms to 
develop new products by the application of either existing 
technology or new technology, and whether they might be 
developed by themselves or acquired. 


That was the context within which the program was 
developed. As I have already indicated, the DID program 
was developed in a completely different context, to deal 
with a completely different problem, but, again, a specific 
problem—that is, what should we do with our defence 
industries when a major project, which provides a great 
deal of employment and activity in the industry, is sudden- 
ly cancelled? That was the perceived problem at that time, 
and DIP was developed to meet that particular problem. 


IRDIA, the Industrial Research and Development Incen- 
tives Act, was developed to encourage a greater degree of 
innovative activity across the spectrum of Canadian indus- 
try. That, I beleive, is the only general incentives program 
that the department has ever developed. In the context of 
that particular program, it is proper to ask, in my view, 
whether it has really encouraged a significant increase in 
the level of innovative activity in Canada. And the next 
question is how one measures that level of innovative 
activity. 


I do not know whether I have answered your question. 
What I am really saying is that specific programs are 
developed in the context of specific needs, identified at a 
particular point in time. 


The Chairman: Surely these programs, either directly or 
indirectly, are related to improving innovative perform- 
ance in Canadian industry? 


Senator Grosart: They all have the same objective. 


The Chairman: Have they improved the innovative 
performance of Canadian industry? 


Mr. Drahotsky: In that context, you are quite right, Mr. 
Chairman. In a way, all our activities are designed to assist 
the department in discharging its mandate, its mandate 
being to promote the development of efficient and interna- 
tionally competitive industry. There is no doubt about 
that. If you consider that there is a hierarchy of objectives, 
it is at that point where everything meets. The difficulty 
arises when one tries to assess the contribution of the 
various sub-activities, if I may use that term, to the 
achievement of this broader objective, because the sub- 
activities have been formulated and initiated to meet other 
objectives. There is no doubt that all this, in some way, has 
to fit into the overall framework of our activity in the 
context of the broader objective, which is to promote effi- 
ciency and international competitiveness. 


Senator Grosart: Surely, is it the major responsibility of 
the department to carry out this measuring? The depart- 
ment is spending millions of dollars in public funds. I 
cannot believe that you are saying you cannot measure its 
effectiveness, or that the department does not measure its 
effectiveness overall. Surely, this is what you are doing 
when you make these changes? Does this mean that you 
have serious doubts about the effectiveness of these pro- 
grams? I am not being critical. Every country in the world 
has tried this and has had problems coming up with specif- 
ic answers to specific problems that will add up to the total 
objective. I do not want you to think we are being critical 
when asking these questions. We have looked at England, 
Germany, The Netherlands, and even Sweden and Switzer- 
land, and they are all experiencing these problems. One of 
the jobs we simply have to do, as a committee, is to 
determine what is right or what is wrong. We have to 
determine whether to continue with these separate pro- 
grams, reduce them, put them all under one program, or go 
back to the self-generating tax incentive. We have to be 
alarmed by the present situation in which two of the major 
programs are being reduced and one is being discontinued 
completely. We have to be concerned about what is going 
to happen to this total objective, which is so important to 
Canada, as Senator Carter has said, in so many ways. 


Senator Bourget: You must have had some reaction 
from the companies. Perhaps you did not expect this kind 
of question to be put to you this afternoon, but I think it is 
a very important one for the committee to consider. 
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Mr. Drahotsky: I quite agree that perhaps it is the most 
important question facing, not only your committee but 
the government, particularly in a period of budgetary con- 
straints. We have to justify our expenditures, and I can 
assure you that the pressure is on, both from the political 
level and from Treasury Board. All we have succeeded in 
doing so far, to some extent, is in making some judgments 
on these programs in the context of the objectives which 
they have been designed to meet. 


Dr. Wagner could give you an opinion as to the extent to 
which IRDIA has been successful, or otherwise, in the 
context of the objectives which it was designed to meet. 
Similarly, we could give you a judgment on the extent to 
which the DIP program has succeeded in meeting its objec- 
tives; and the same for PAIT. It can be done in that 
fashion. We can look at the activities under the program, 
assess the results in pragmatic terms, and make what is, 
essentially, a judgment. 


The Chairman: To be a little more specific, one criterion 
would be the figures on our merchandise trade balance 
published recently by the Financial Post—and I have seen 
similar figures elsewhere. Looking at those figures, one 
can observe that our exports were more or less in balance 
between 1960 and 1965; that we moved towards a growing 
surplus position from 1965 to 1970; and that we have 
experienced a declining trend since 1970. The figures indi- 
cate that in 1975 we will probably experience a deficit in 
the order of $800 million in merchandise trade. 


Over this entire period, the great element of strength in 
our export trade was raw materials; our chronic deficit was 
in the area of higher technology manufactures, which has 
fluctuated during the entire period between 1960 and 1970 
around $2.5 billion. 


This deficit began to increase rapidly in 1970, reaching 
about $8 billion in 1975. These figures would indicate, it 
seems to me, a very serious and grave deterioration in our 
balance of trade in spite of your programs. Would you give 
us an assessment of the effectiveness of your programs in 
this kind of perspective of a growing, and rapidly growing, 
deficit in higher technology manufactures in Canada? 


Mr. Drahotsky: With all due respect, I would have to ask 
whether it is reasonable to assume that our innovation 
oriented programs, which in total come to something like 
$100 million, can be expected to have a significant impact 
on our balance of payments. I would also suggest that the 
trends in our merchandise trade performance are due to all 
sorts of changes, mainly economic changes, in Canada and 
abroad, in drastic shifts in price relationships between 
manufactured goods and basic commodities, in certain hap- 
penings in the energy area. I would suggest thatt it would 
be too much to expect that an effort of the order of 
magnitude which we are currently putting into the innova- 
tion programs in our department could really be expected 
to have a significant impact on that particular problem, 
which is a real problem. 


The Chairman: Involving development of technology in 
Canada? 


Mr. Drahotsky: That is just one element of the problem. 
The Chairman: Involving? 


Mr. Drahotsky: Right, but that is just one element of the 
problem as we face this tremendous deficit. I would sug- 
gest that in that context innovation activity is a relatively 
small part of the problem, which is far more fundamental 


and which will require far more wide sweeping policy 
changes to deal with. 


Perhaps I might be permitted to go on, because this is a 
very useful discussion from our point of view, and I hope 
also from your point of view. I should like to remind 
senators that, by and large, our programs have been 
responsive; we have not made an effort, as a deliberate 
policy decisions, to direct innovative activity in Canadian 
industry. We have provided a support framework, which it 
is essentially up to Canadian industry, on the basis of the 
private decision-making process, to take advantage of. 
That may be a wrong policy approach. Other countries 
have tried different approaches. I am not aware of any 
major country that has reaped significant economic ben- 
efits by using the registre approach. These are the options 
that we obviously face in Canada. So far we have used the 
responsive approach. This is the fundamental option. 


Senator Grosart: That is, making offers and seeking 
responses, not responsive in terms of the department 
responding to needs and problems? When you say “respon- 
sive,” do you mean in the sense that you are making an 
offer and are waiting for a response? 


Mr. Drahotsky: No. It is even more responsive than that, 
although I stand to be corrected. We make it known that 
we have certain programs, but essentially we leave it up to 
the private sector to make the judgment whether or not it 
wishes to take advantage of those programs. 


Senator Grosart: That is what I meant. 
Mr. Drahotsky: It is completely responsive. 
The Chairman: Senator Carter, we interrupted you. 


Senator Carter: What I was trying to get at when I 
asked the question was this. I started out by asking in 
what context you develop your policies. You told us earlier 
that the programs you had were in a narrow framework, 
responding to one particular need, and after a period of 
time you decided they were not meeting that need suf- 
ficiently, so they were discontinued. To do that, somebody 
must have made an assessment of these programs in terms 
of the objectives and whether you can measure their pro- 
ductivity or their utility. Somebody made an assessment of 
them in some way, so there must be a methodology for 
that. What are you doing now? Are you just responding to 
requests from industry, or do you have a broad concept of 
objectives which you feel your department, along with 
MOSST, should be meeting? Are you developing a policy in 
that respect? 


I mentioned two things. The chairman graphically 
described these two great needs we have, which can be 
helped by more concentration on higher technology; they 
do create jobs and they do produce new products that are 
marketable to offset our trade balance. What needs are you 
trying to meet now? Are these the two needs you are trying 
to meet, or do you have some other specific needs, or do 
you have no needs at all except the needs that industry 
comes along with? 


Mr. Drahotsky: That still relates to this fundamental 
question of what strategy, if you wish, you use to imple- 
ment it. 


Senator Carter: What are your priorities? What are your 
main considerations at this time? In what way do you 
determine priorities? When I am talking with you I am 
assuming that you and MOSST are working together on 
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this, that you each keep the other informed, that you are 
working out a joint policy, a joint strategy. If that is not so 
perhaps you would correct me. 


Mr. Drahotsky: Let me try to answer you in this way. 
Given the responsive approach to our innovative programs, 
in the way we have administered them so far—in a way it 
is amazing—the question of priorities has never arisen, 
because I believe we have never overspent in any fiscal 
year; hence, the question of how to allocate the resources 
within a particular program framework has not arisen. We 
are now shifting into a more systematic approach to indus- 
trial policy development in a global sense, based on the set 
of strategies which are in the process of being developed 
for major segments of Canadian industry. The objective of 
those strategies is to systematically identify the opportuni- 
ties and constraints which the various sectors of Canadian 
industry face, and to develop approaches involving govern- 
ment policy that would assist those sectors in exploiting 
the opportunities and minimizing the constraints. 


As a result of that process, we would hope to be able to 
start setting priorities. This should provide us with a base 
where we would deliberately favour a particular sector of 
industry, where a need for a higher level of innovative 
activity has been identified as an opportunity to improve 
its performance, as against other sectors, where perhaps 
innovation has been not as important in the total context 
of its performance or where the level of innovative 
performance is judged to be adequate. 


The Chairman: Surely you do not mean that you started 
all these programs without having any system of priorities, 
and without ever assessing them, in terms of their 
objectives? 


Mr. Drahotsky: Well, that might lead us into the very 
interesting subject... 


The Chairman: This is the substance of our discussion. 


Mr. Drahotsky: —of setting priorities in the government 
system. 


The Chairman: I understood you to say that you had 
not. 


Senator Grosart: I think perhaps you are misunder- 
standing the use of the word “priorities.” We are not using 
it in the Treasury Board budget sense here at all. What 
occurs to me immediately is that as long as I can remember 
the Science Council, and everybody else, has been saying 
that what Canada must specialize in are the things that 
suit our domestic circumstances and things we can do 
best—that is, types of innovation related to our climate 
and so on. 


Has the department done this? Has the department said, 
“All right, we are going to go out and make Canada the top 
people in the world in the permafrost field” or something 
like that? Has the department taken the initiative and said, 
“We are going to do this. We are going to work on it”? 


Senator Neiman: Mr. Chairman, just following up what 
Senator Grosart has already said, have you looked at all 
these various setups or groups of different projects which 
we might undertake as Canadians and which might be 
especially effective and worthwhile from our point of 
view? Whatever the project might be, has your department 
done this over the years? Have they looked at the areas 
where we can really contribute and develop technology 


that would not only be helpful to us but which could 
eventually export? 


Mr. Drahotsky: I do not think it would be difficult to 
produce a list of the areas that ought to be exploited in 
Canada, using either unique Canadian capabilities or 
meeting unique Canadian conditions and requirements. 
Senator Grosart suggests that those areas have been suf- 
ficiently identified by the Science Council and by others. 
The next question then is, how do you exploit those oppor- 
tunities? What levers have you at your disposal to move 
those areas? 


I believe I am being fair in saying that, with a few 
significant exceptions, not all of them have been that 
successful. The department has taken the position that it is 
up to the private sector to identify the opportunities that 
exist for the establishment of either manufacturing activi- 
ties or innovative activities. In the final analysis the ques- 
tion is not whether we pool resources into innovation, for 
the sake of promotion, but whether we use our admittedly 
limited resources to exploit those areas of innovative activ- 
ity which have a promise of being successful in a commer- 
cial and financial sense. Our approach so far has been the 
responsibility for identifying the areas which are commer- 
cially promising, and that responsibility lies with the pri- 
vate sector. 


We have deviated from that particular posture in a 
number of circumstances, where perhaps we have taken a 
stronger stand. STOL is an example, the PT-6 engine, on 
which STOL is based, is an example. I am sure we could 
cite a number of others. Also the MIL project is an exam- 
ple. That has been the approach so far. 


Senator Neiman: I may be wrong in my recollection, but 
I recall a couple of years ago, I think it was our Ministry or 
Urban Affairs said it had $100 million set aside to put 
towards the development of different types of housing. 
Surely, this is an obvious example where government is 
moving in and deliberately trying to encourage innovative 
technology to move in? I would think your department 
could be doing the same thing in many areas. 


It is extremely difficult to leave this in isolation to 
various parts of industry, and the function of government 
should be to move in today. This is where we are so weak. I 
believe we have to move in at this point and do something 
more positive, not just react. 


Mr. Drahotsky: I think I can fairly say that indeed we 
have done so. The DIP program was a deliberate attempt to 
impart a certain direction to a particular segment of 
Canadian industry. The shipbuilding program was an 
attempt to impart a particular direction to a particular 
segment of Canadian industry; and also the automotive 
program. 


So, to that extent and in that context, the department 
has done so. It has undertaken fairly strong initiatives in 
support of a particular segment of Canadian industry, 
either to exploit an opportunity, as in the defence sector, or 
to assist a segment which was under competitive pressures, 
and to adjust to those pressures. 


Senator Lang: I would ask one question with respect to 
the article you referred to from the Financial Post. During 
the last five years the developed countries of the world 
have been subjected to roughly the same sort of economic 
conditions, and yet, notwithstanding that, apparently in 
Canada we are rapidly losing our relative position to the 
rest of the developed world in technology, R & D and 
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innovative capacity. Can you identify what factors might 
be inhibiting us in this area to a greater extent than those 
factors are inhibiting other countries in the western 
world? 


Mr. Drahotsky: I can, of course. I suspect I will be 
repeating what other witnesses have been saying to you 
before. If you would like me to, I will try, They can be 
listed, but not necessarily in the order of their priority or 
on the basis of their impact. I suppose the main inhibiting 
factor is the ownership structure of Canadian industry, 
which is not particularly conducive to innovation. Second- 
ly, there is the impact of the fact that we live alongside, 
and are highly influenced in our spending habits by, the 
largest and most efficient and competitive economic 
system in the world. There is the fact that our highly-pro- 
tected environment—and by “protected” I mean in terms 
of tariff protection—reduces somewhat the need to keep 
abreast of technological developments. It tends to take the 
heat off the protected sectors of Canadian industry. 


The closeness to a highly sophisticated and highly tech- 
nological society makes it very simple to purchase tech- 
nology, which is always easier and less risky than to 
develop it yourself. 


In that sense I believe Canada is unique among the 
industrialized countries, and I would even say among all 
countries in the world. There is no other country I can 
think of which faces this particular configuration of fac- 
tors which might militate against innovation. It might be 
of interest to note that we are not the only ones facing a 
sudden decline in innovative activity. 


Senator Lang: My question was really directed towards 
our relative position. 


Mr. Drahotsky: Relative in terms of our innovative 
performance? 


Senator Lang: Our relative position, as established five 
years ago, say, with respect to the other industrialized 
countries today. I think your answer has been directed 
towards that. Would you care to elaborate on what you 
mean by the peculiarities of our ownership structure and 
the impact of U.S. spending habits on our country? 


Mr. Drahotsky: By the “ownership structure” I mean the 
fact that over 60 per cent of Canadian manufacturing 
industry is owned and controlled abroad. By the “spending 
patterns exhibited by Canadians” I mean the fact that our 
preferences, our choices, with regard to what we buy, and 
our reasons for buying certain things, are highly 
influenced by American spending habits. 


I think one of the things that strikes you most in Europe 
is that the European consumer sets a high priority on a 
differentiated product, on a distinct product. In my view, 
Canadians, although there has been improvement lately, 
do tend to focus on a non-differentiated product. 


One thing that never fails to impress me, when travel- 
ling through the European Common Market countries, is 
the fact that in spite of more than 10 years of experience of 
the Common Market, in most of the countries most of the 
consumer goods are still manufactured within individual 


countries, with the exception of typical exotic products 
such as French wine and German sausages. It is an amaz- 
ing observation, that despite the economic union, which 
has been in existence for over 10 years, the individual 
markets still exhibit a high degree of product differentia- 
tion. I would suggest that this is because the consumers in 
those countries insist on that degree of product differentia- 
tion, whereas a Canadian consumer, except in regard to 
certain product categories, does not insist on it. He wants 
to buy what the other fellow buys. 


The Chairman: It is now rather late in the afternoon. I 
propose that we adjourn at this stage. We have perhaps 
been a little unfair to our guests by asking them general 
questions, but I hope that they will see now some of the 
concerns of this committee. They might want to go back 
and perhaps prepare more specific answers to some of the 
questions which have been asked this afternoon, and then 
come back with some kind of statement next week. Would 
that be satisfactory? And would it be satisfactory to mem- 
bers of the committee? I think it is essential that we get 
more direct answers than we have had this afternoon. 


Senator Carter: Before we adjourn, for the sake of con- 
tinuity, could I ask one question so that it will be on the 
record of today’s proceedings? 


The Chairman: Yes, senator. 


Senator Carter: Mr. Drahotsky, you referred several 
times, I think in response to Senator Bourget’s question, to 
the shipbuilding program. Can you tell me how that came 
about? Did the approach come from the shipbuilding 
industry, or did the government take the initiative, and on 
what basis was the shipbuilding industry chosen as com- 
pared to other deserving projects which might require the 
same help? 


Mr. Drahotsky: Mr. Chairman, could I take this question 
under advisement and deal with it at the next meeting? 


The Chairman: I think that was the purpose of the 
question. 


I hope our schedule will be fairly regular, starting next 
week. Apparently, according to Senator Bourget, who is 
now our committee coordinator, we will probably meet at 
the same time next week and be able to continue to do so 
from then on. 


Senator Bourget: I hope so, Mr. Chairman. As you know, 
my program is not finalized yet, but I hope we will be able 
to adjourn in the Seate at 3.30 p.m. and have the opportu- 
nity of sitting at an exact time. This afternoon we started 
at 4, or a little past 4. l cannot promise that we will be able 
to achieve what we have in mind, of course. We will need 
the approval of the two leaders, and even the deputy 
leaders. 


The Chairman: On your behalf, honourable senators, I 
would like to thank our guests, and apologize to them for 
starting late this afternoon. I hope that we will be more on 
schedule next week. 


The committee adjourned. 
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INTRODUCTION 


1. This brief has been prepared in response to Senator Lamontagne's letter 
of September 17, 1975 inviting the Department to provide the Senate Special 
Committee on Science Policy with current information regarding the Department's 
scientific activities where changes have been made since the Department 
submitted its previous brief in April, 1969. The brief reflects our 
understanding that the Ministry of State for Science and Technology (MOSST) 
will be reporting for all the departments on scientific expenses and 


personnel. 


A. DEPARTMENTAL ORGANIZATION AND RESPONSIBILITIES 


Organization 


2. In 1969 the formation of ITC from the predecessor Departments of Industry, 
and Trade and Commerce had only just taken place. The most suitable 
organization to discharge the responsibilities of the new unified Department 
remained to be developed. Accordingly, the Department has undergone a 
major reorganization in 1973 and is currently realigning functions in order 
to integrate more closely its international trade promotion and industrial 
development responsibilities. Appendix "'A" shows the present organization 


and identifies those units involved in funding scientific activities. 


Statutory Responsibilities 


3. The statutory functions and powers of the Department are set out in Part III 
of the Government Organization Act, 1969 and were fully described in ITC's 


brief to the Committee in 1969. There have been no changes. 


Responsibilities in Relation to Other Federal Departments and Agencies 


4. ITC's functions and responsibilities in relation to other Federal Departments 
and Agencies is to ensure that industry's needs are known and understood and 
that to the maximum extent possible these needs are taken into account 
in the planning and execution of their scientific and technological 
activities. Conversely the Department seeks the views and technical 


advice of other departments where these may be relevant to industrial 


development. This two-way flow of information and advice takes place 


through a variety of formal and informal contacts. An important component 
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of this liaison is provided by external representation on ITC committees 
and ITC representation on the advisory committees of other departments 
and epencies. A list of the more important of these committees is 


presented as ..ppendix "B". 


Responsibilities in Relation to Industry 


The Department's responsibilities in relation to industry are set out in 
the Government Organization Act, previously referred to, and were discussed 


in the earlier brief. 


Responsibilities in Relation to Educational Institutions and Provincial 


Research Councils 


The Department has no direct responsibility for educational institutes or 
provincial research councils. However, as stated in its earlier brief, 

ITC has introduced a number of measures designed to promote closer relations 
between these organizations and industry in the belief that both have much 


to gain. 


The Department's first attempt to foster this closer liaison between the 
academic and industrial communities was the Industrial Research Institute 
Program, which was described in detail in the previous brief. During the 
period 1970-75 the Program was instrumental in establishing five new 
institutes in addition to the wiginal four. The original four and one 
of those established subsequently are now independent of ITC financial 
support. A description of the Program and list of the Institutes is given 


in Appendix "Cc". 


From the experience gained in establishing Industrial Research Institutes, 
it became apparent that there was a need not only for organizations 
offering industry a broad technical competence but also for organizations 


which specialized in specific technological areas. 


In order to encourage the creation of centres of excellence in specific 
technological areas, ITC established a program of grants to universities 
and provincial research councils for the establishment of Centres of 

Advanced Technology and to industrially sponsored Organizations for the 


establishment of Industrial Research Associations. To date, the Department 


March 17, 1976 


Science Policy 


Orme (Conti di.) 


has supported the establishment of eight Centres of Advanced Technology and 


three Industrial Research Associations, which are listed in Appendix "D". 


10. The Senate Committee in its report expressed concern that little had been 
done in Canada "'to study the practices and results of innovative strategies", 
and that the schools of management should be "the main centres of research 
on the complex problems of R&D management and innovation strategies". 

The Department shared this concern and in 1970 instituted a program to award 
grants to members of University faculties of commerce, economics and 
business administration to study the process of, and impediments to 
technological innovation and its management in Canada. This program is 


described in Appendix "E". 


Responsibilities in Relation to International Scientific Activities 


11. Commencing in 1970, the Canadian Government initiated new policy instruments 
to formalize Canada's relations in science and technology with selected 
industralized countries. Agreements which Canada signed with USSR (January 1971), 
Belgium (April 1971) and the Federal Republic of Germany (April 1971) and 
the exchange of science and technology missions to identify mutual interests 
and areas for cooperation brought a new dimension to Canada's scientific 


and economic relations with other countries. 


12. These initiatives developed from a belief that while certain exchanges 
take place without government involvement, there was a need for an additional 
mechanism to exploit adequately the accelerated scientific and technological 
advances in other industralized economies. From an economic point of view 
ITC regards this activity as a means of identifying and transferring 
technology that is of interest to Canadian industry, and of developing interest 


in Canada as a supplier and partner in the development of new technology. 


13. Since the Canada/USSR Agreement on Cooperation in the Industrial Application 
of Science and Technology is more directly related to trade and industrial 


interests than the other two Agreements its implementation is coordinated on 
the Canadian side by the Department of Industry, Trade and Commerce. For 
the other twe Agreements, ITC is represented on the Canada/FRG Consultative 


Committee and the Canada/Belgium Mixed Commission. 


719 


20 


14. 


De 


16. 


ie 


18. 


Science Policy March 17, 197 


The Department is also actively involved in developing scientific and 
technological cooperation with other countries where no formal agreements 
exist such as Japan, the United Kingdom, and France. As with formal 
agreements, the primary objective of the Department is to facilitate the 
acquisition of foreign technology by Canadian industry, and in particular 
focus attention on the systematic utilization of applied research which 


is relevant to Canada's needs and opportunities. 


In recent years there has been a significant expansion in the science and 
technology activities of multilateral organizations, such as the 

Organization for Economic Cooperation and Development (OECD), North 

Atlantic Treaty Organization NATO, and the United Nations (UN). The 
Department participates in many of the activities focussed on the application 


of technology for industrial development and innovation. 


This participation has been useful to ITC in analyzing and assessing the 
science and technology policies of other countries to promote technology 
transfer and industrial innovation, and in monitoring the changing 
international industrial and environmental conditions which are of interest 


to Canadian industry. 


In the context of international cooperation, particular mention should be 
made of the Department's initiative with respect to relations with the 


European Economic Communities (EEC). 


Since about 1965 there have been a succession of groups created within the 
EEC to develop policies and plans to coordinate applied research by the Member 
Governments. The EEC is now well advanced in the process of articulating 

an overall science and technology policy for which some of the important 
elements appear to be already in place. These activities range from the 
coordination of applied research in a number of areas to the development 

on a European scale of high technology industries in specific sectors. As 

the scope of the Commission's responsibility increases, the usefulness 

of direct cooperation with the EEC has become more important. Accordingly 
ITC has commenced informal discussions with the European Commission to 


identify potential areas for scientific and technological cooperation. 
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The Department is also involved in international scientific activities 
through its responsibility for the development, production, and marketing 

of defence related equipment to meet the needs of Canada and allied countries. 
To this end cooperative agreements have been signed with a number of 
countries. A .ist of the formal enabling agreements to which ITC is a party, 


directly or indirectly, is given in Appendix "F". 


Under the formal enabling or "umbrella" agreements there are a multitude of 
specific project agreements. These project agreements relate to the 
development of such specific equipments as the CL-89 and CL-289 


reconaissance drones. 


. The Department also has a close continuing interest in numerous agreements 


between other departments and foreign governmental or international agencies. 
Such agreements include the various defence scientific agreements between 

the scientific establishments of DND and the equivalent agencies of other 
countries; the numerous agreements and arrangements under the North Atlantic 
Treaty Organization agreements. The Technical Cooperation Program (TTCP) 
defence science agreement among the former DRB and the equivalent agencies 

in Britain, the U.S.A., Australia and New Zealand; the A.B.C.A. agreement 
among the armies of Canada, the U.S.A., Britain, and Australia; the comparable 
Air Standardization Coordinating Committe (ASCC) agreement among the air 
forces of the same countries; and the Information Exchange Programs (IEP) 


among the same nations’ naval elements. 


TTC ASSISTANCE TO INDUSTRY 


Research, Development and Innovation Programs 


22. To help industry upgrade its technological capability ITC has three assistance 


programs: 


The Industrial Research and Development Incentives 
Act (IRDIA) 


The Program for the Advancement of Industrial 
Technology (PAIT) 


The Defence Industry Productivity (DIP) 
Program. 


Since ITC last reported to the Committee a number of changes have been 


made in these programs, which are described in Appendix "G-I". 
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Prior to 1970 assistance under the PAIT Program was provided in the form 

of a conditional loan. If a project was successful and the results were 
put into commercial use, the firm was obliged to repay the program 
contribution with interest. These financial terms and conditions were more 
onerous than those of any other support program. As a result, industry 

did not respond to the program as well as expected and the program did not 
grow as rapidly as considered necessary to encourage Canadian industry to 
achieve a level of developmental activity comparable to that of industry 


in other countries with which it must compete. 


In 1970 the program was amended to place assistance on a contribution basis 
where costs were shared 50-50 with industry, and to expand the program 

to cover such activities as pre-production expense and market studies 
related to the development project. Assistance amounting to over 50Z of 
the costs may be provided on an interest-free loan basis, forgivable if 


the project failed or the results were not put into commercial use. 


More recently steps have been taken to decentralize the administration of 
the Program in order to make it easier for small companies to obtain 


assistance. 


The Industrial Research and Development Act and the Regulations were amended 
in 1970 to remove anomalies and to clarify certain provisions. The 
Regulations were further amended recently to clarify the eligibility of 
expenditures made for theacquisition of used general purpose equipment. 

In January 1971, the procedures for administration of the Act were changed 
in order to permit advance partial payment of the grant claimed in order 


to reduce the delay between application and payment. 


Following the decision of the Department of National Defence to phase-out 
the Defence Industrial Research (DIR) Program ITC extended support under 
the DIP Program to applied research projects of the type previously 


supported by the DIR Program. 


In its report the Senate Committee recommended that "all existing specific 
grants designed to encourage R&D activities in industry be integrated into 
one multi-purpose program, and be administered by the Department of Industry, 


Trade and Commerce Wu 


In this connection it may be noted that the 
functions previously covered by the DIR Program have, as noted above, been 


assumed by the DIP Program administered by ITC. Furthermore, in the course 


of the development of the new industrial development policy, which will be 
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discussed in a later section of this brief, the need was identified for 

a fundamental restructuring of ITC's industrial support program framework. 
As a result a review of the programs is now taking place, and while it would 
be premature to prejudge the conclusions of this review it can be stated 
that one objective is to replace the present multiplicity of programs, each 
with its own narrow objective, criteria and procedures, by a single 


comprehensive program. 


INDUSTRIAL DEVELOPMENT POLICY 


Background 


In 1975 ITC presented proposals to Cabinet for a new industrial development 
policy which would initiate policies to take advantage of the opportunities made 
available by the dynamic domestic and external environment, national social 


needs, and government priorities. 


These industrial policy proposals: 
a) defined the role which the federal government 
ought to play in industrial development and 


proposed a set of industrial policy goals; 


b) identified the major factors which will have a 
bearing on Canadian industrial development over 
the next decade. Among these factors are the 
rate of technological change and the need to 
improve the technological performance and 


capability of Canadian industry; 


c) outlined a framework for the development of 
policies and programs which would be responsive 
to the specialized needs of individual industry 


sectors; 


d) identified a need for a more coherent approach to 
industrial development policy based on improved 
mechanisms for consultation and coordination both 
within the federal government, and with provincial 


governments, industry and organized labour. 


Cabinet approved the recommendations and authorized ITC to procede with 


their implementation. 
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Consultative Framework 


31. In response to the Cabinet's instructions ITC placed before Cabinet in 
February, 1975 a memorandum on the Consultative Framework which identified 
Be cas cei eae mechanisms and proposed that an Interdepartmental 
Committee on Industrial Policies and Strategies (ICIPS) be established. 


These recommendations were accepted. 


32. The Interdepartmental Committee on Industrial Policies and Strategies is 
chaired by the Deputy Minister of ITC, and comprises senior officials of 
the Departments of Finance, Regional Economic Expansion, Labour, Manpower 
and Immigration, Consumer and Corporate Affairs, Energy, Mines and Resources, 
Transport, the Offices of the Privy Council and of Federal Provincial 


Relations, and the National Research Council. 
33. ICIPS is primarily a coordinating mechanism and is intended to: 


a) enable ITC to obtain inputs from other departments 


relevant to the development of sector strategies; 


b) make it possible to identify at an early stage major 
policy issues which have a bearing on industrial 


policy development; 


c) provide a forum for other departments to discuss 
issues which, in their view, would have industrial 


development implications. 


34. From an operational point of view ICIPS concentrates on the identification 
of issues and ways and means of dealing with them. The substantive work 
will still be carried out by the departments concerned or by interdepartmental 


sub-committees established for that purpose. 


Industry Sector Strategies 


35. In the past sector strategies were in most cases designed to respond to 
special problems arising from the weaknesses of particular sectors. It 
is only recently that it has proved possible to move to the identification 


and implementation of strategies based on potential strengths. 


March 17, 1976 


36. 


She 


38. 


365 


Science Policy 


Moreover, recent developments have significantly altered the competitive 
positions of major sectors of Canadian industry. From an international 
economy predicated on surpluses of petroleum and energy supplies, of other 
metal and mineral resources, and of food supplies, the world scene has 
shifted to on: of wide-spread shortages and increased costs for many of 
chese crucial natural resources. This shift has presented important 
Opportunities to exploit our comparative strengths in industries dependent 
on these resources. This requires new or modified sector strategies, 
drawing upon Canadian manpower, capital and technical capabilities in the 


exploitation of these natural resources opportunities. 


The development of industry sector strategies is an ongoing activity in 
ITC. Strategies for a number of sectors have already been developed, and 
some have been implemented e.g. Shipbuilding and Repair and the Footwear 


and Tanning Industries. 


The special needs and requirements of sector strategies are being taken 
into account in the review of ITC's industrial support programs which is 
currently underway. It is envisaged that any new program structure would 
allow for the development and implementation of sector strategies without 


having to create specific new programs as in the past. 


SMALL BUSINESS 


Background 


The Senate Committee stressed the important role which could be played by 
small business provided that assistance was available to overcome their 
management and financial weaknesses. Among other things, the Senate Committee 


recommended: 


"That a lending and investing institution called the © 
Canadian Innovation Bank (CIB) be created to support 

in cooperation with private venture capital companies 

the activities involved with the launching of technological 
innovations, especially in new or existing small and 
medium-sized firms, to provide managerial services to 

these enterprises and to be responsible to the Department 


of Industry, Trade and Commerce."' 
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40. The Department is in full agreement with the Senate Committee on the 
importance of small and medium-sized firms, which comprise 50 to 60 percent 
of the business enterprises in Canada. Accordingly it has taken a number 
of steps to make the existing programs and services of the Department more 
easily available to small business. In addition it has proposed and 
implemented new initiatives specifically designed to assist the smaller 


company. 
Decentralization 


41. The Regional Offices of ITC have been strengthened, and steps are being 
taken to decentralize further the administration of the department's industrial 
assistance programs. For example applications for assistance under the Program for 
the Advancement of Industrial Technology (PAIT) from small companies are 


already being handled on a regional basis. 


Federal Business Development Bank 


42. Studies made by the Department have shown that, while financing remains a 
major problem for small business, management deficiencies are of equal 
importance. Accordingly ITC established the Counselling Assistance to 
Small Enterprises (CASE) Program in 1972. Recently the Department took 
steps to bring together into one institution financial and management 
assistance and information on government programs and assistance. It is 
anticipated that some of the deficiencies identified by Mr. Grasley will 


be rectified by this action. (See paragraph 54) 


43. The need for bringing together in one institution, with a regionally 
oriented office structure, programs to meet three basic needs of small 
business: an expanded and more flexible financing program, a management 
counselling and training program, and an information and guidance program 
specifically directed to the needs of small businesses formed the basis 
for the legislation in 1974 establishing the Federal Business Development 


Bank (FBDB). 
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The objectives of the Federal Business Development Bank are to promote 
the formation and development of viable business enterprises in Canada, 
giving particular attention to small business, by supplementing other 

sources of financing, counselling and management training programs and 


by providing an information service. 


The Bank uses new flexible lending techniques as well as emphasis on equity 
financing. The new Bank has been given powers to enable it to provide a 
full range of financial services. Information services - particularly on 
federal assistance programs - are intended to involve advice and personal 


referral as well as documentary information. 


The Bank will provide management services, counselling and management 
training. The existing program to provide Counselling Assistance to Small 


Enterprises (CASE) has been expanded and transferred from ITC to FBDB. 


OTHER MATTERS OF CONCERN TO THE SENATE COMMITTEE 


In the second volume of their report the Senate Committee recommended that 
the scope, composition and authority of the Interdepartmental Committee on 
Innovation be enlarged, and that the chairmanship be transferred from 


ITC to MOSST. 


ITC accepted the recommendation that MOSST provide the chairmanship of the 
Innovation Committee. The Committee has, however, not been active as its 
functions and responsibilities have been largely assumed by the Interdepartmental 
Committee on Industrial Policies and Strategies, chaired by ITC, and the 


Interdepartmental Committee on Industrial Technology Policy, chaired by 


MOSST. 


Centre for Joint Ventures and Turnkey Projects 


The Senate Committee recommended that MOSST and ITC develop a “marriage 
bureau" for Canadian firms "which are free to develcp new products and 
services for expediting partnerships between these Canadian firms and 


complementary companies in other countries, including the sponsoring of 


industrial visits abroad". 


Sal 


50. In relation to the above recommendation the Department has established a 
new centre for the promotion and marketing abroad of Canadian capability 
to participate in multi-disciplinary industrial projects either as a 
turnkey project or as a joint venture to establish a continuing 
industrial or service operation in a foreign country. The purpose of this 
Centre is to provide a focal point of contact in the Department through 
which businessmen can obtain information and guidance when pursuing such 
projects <broad. The main thrust of the Centre is to encourage and support 
the efforts of the private sector and in particular to seek out Canadian 


companies interested in pursuing identified opportunities. 


51. The Centre works actively with interested companies to ensure that the 
most effective Canadian proposals are advanced and is responsible for 
arranging whatever specialized support or assistance that may be necessary 


to promote a particular bid. 


52. Information on potential joint venture opportunities is developed from a 
number of sources, for example, from our Trade Commissioner Posts abroad 
and through direct contact such as Ministerial missions. The Centre 
brings these opportunities to the attention of interested and competent 
Canadian partners and offers whatever guidance possible from the government 


in pursuing such opportunities. 
Inventors 


53. The Senate Committee was concerned with the difficulties faced by the 
individual private inventor in Canada and recommended that ITC investigate 
the factors having an important effect on the private inventor, the types 
of public assistance provided by other countries, and consider whether a 
Canadian inventors council should be established to assist private inventors 
and act as their formal spokesman. The Department has also provided 
financial assistance on an experimental basis to the Copyright, Inventions 
and Patents Association of Canada (CIPAC) in its efforts to become the 


national spokesman for the private inventor. 


54. Consideration has been given to whether the role of Canada Patents and 
Developments Limited could be expanded to include assistance to the 
private inventor. MOSST also commissioned a study by Mr. Robert Grasley 


on the availability of risk capital for technological innovation and 
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(Cont'd.) 
invention in Canada. It is expected that some of the deficiencies 


identified by Mr. Grasley w&Rl be met by the FBDB. 


Scientific and Technical Information 


The Department is considering a proposal to establish "technology transfer 
units" to serve selected sectors of Canadian industry. The government 
would provide financial support for the initial costs involved in their 


establishment. 


The proposed units are in many ways, similar to the initiatives taken in 

the past to establish Industrial Research Institutes, Industrial Research 
Associations and Centres of Advanced Technology, all of which perform some 
technology transfer function. Although the proposed Units will be 

involved exclusively with technology transfer activities in the initial 
phases, we anticipate that their future development may involve the addition 
of testing facilities and, later, full-fledged R&D capability. If this 
should occur, then we would end up with units which are similar to Centres 
of Advanced Technology, except that they would be oriented towards 


a sector of industry instead of a field of technology. 


Continuation and expansion of the program would be dependent on the proposed 


units success in their ability to finance their activities through user fees. 


The Senate Committee stressed the importance of technological forecasting 
and recommended that government activities in this area be strengthened. ITC's 
technological forecasting activities will be discussed in the separate brief 


which is being submitted on "futures". 
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INTER-DEPARTMENTAL AND ADVISORY COMMITTEES HAVING DITC 
REPRESENTATION 


NN ee 
Advisory Committee, Program for Advancement of Industrial Technology 


Inter-Nepartmental Committee for Defence Industry Productivity 


Aerospace Advisory Group 
General Technology Advisory Group 


Electronics Advisory Group 


National Research Council, Associate Committee on Tribology 
National Research Council, Associate Committee on Avionics 
National Research Council, Associate Committee on Aerodynamics 


National Research Council, Associate Committee on Aerospace Structure and 
Materials 


National Research Council, Associate Committee on Agricultural and Forestry 
Aviation 


National Research Council, Associate Committee on Air Cushion Technology 


National Research Council, Associate Committee on Grants and Scholarships - 
Sub-Committee on Negotiated Grants 


National Research Council, Associate Committee on Propulsion 
National Research Council, Associate Committee on Automatic Control 


National Research Council, Advisory Committee, Industrial Research Assistance 
Program 


National Advisory Committee on Mining and Metallurgical Research - Physical 
Metallurgy Subcommittee 


Inter—Departmental Committee on Space 


Tnter-Departmental Committee on Development, Research and Fvaluation of 
Agricultural Machinery 


Senior Advisory Committee on DHC-7 Program 


Inter-Departmental Committee on Air Cushion Technology - icebreaking 
- ferries 


Ad hoc Inter-Departmental Committee on Transportation Control Systems 
Inter-Departmental Committee on Submersibles and Undersea Technology 


TInter-Departmental Committee on Exchange of Science and Technology Agreement 
between Federal Republic of Germany and Canada 


Canadian Committee on Oceanography 


Advisory Group on R&D - Marine Pollution 


Advisory Board - Canada Institute for Scientific and Technical Information 


Panel on Energy Research and Development 


Inter-Nepartmental Committee on Northern Development-Subcommittee on Science 


and Technology 
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Inter-Departmental Urban Transportation Committee 
TInter-Departmental Committee on Industrial Policies and Strategies 
Inter-Departmenta!? Committee on the Environment 


Ad Hoc Inter-Departmental Committee on OECD Study of the Impace of Multinational 
Enterprises on National and Scientific Potentials 


Advisory Committee for the Defence Science Contracting Program 
Public Service Inventors Committee 

Advisory Committee on Fusion Canada 

NATO Advisory Group for Aerospace R&D 


Inter-Departmental Committee on Space - Sub-Committee on Industrial Aspects 
of Space Policy 


Inter-Agency Committee on Remote Sensing 

Ad Hoc Inter-Departmental Committee on International Electronic Data Processing 
Activities 

Inter-Departmental Committee on Computers /Communications - Working Group 4, 8 & 11 


Inter-Departmental Committee on Research and Development in Municipal Sewage 
Collection and Treatment 


Advisory Committee on the Shuttle Attached Remote Manipulator System 


UHF Satellite Policy Steering Group 
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INDUSTRIAL RESEARCH INSTITUTE PROGRAM 
EE SN PE LULE EROGRAM 


1.0 Program Objectives 


ho 
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The objec tives of the program are: 

(a) to foster a closer relationship between universities and industry, 
thus assisting the universities to improve their understanding of 
the problems of industry, and helping industry to become 
acquainted with the latest pertinent scientific and technical 


developments; 


(b). to facilitate transfer of science and advanced technology to 


industry; 


(c) to provide scientific services for industrial firms unable to 


maintain research facilities and personnel of their own. 


Program Authority 


Zac ib 
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Treasury Board Minute No. 708798 dated January 17, 1972. 


History 


During 1966, a formal request was submitted to the Department by the 
University of Windsor, for a grant to assist in the establishment of 
an Industrial Research Institute to serve local industry. A 
preliminary proposal, received during the previous year, had been 


endorsed by the Windsor Chamber of Commerce. 


In December of 1966, a recommendation to the Treasury Board resulted 

in the approval of a grant to the University of Windsor, as well as the 
approval to assist in the establishment of Institutes at Nova Scotia 
Technical College, McMaster University and the University of Waterloo. 

The Industrial Research Institutes formed at these four universities 

began the acquisition of staff, and made preliminary contacts with 

industry during 1967. 

By mid 1973, these four institutes had become self-supporting and a further 
five Pee eee had been created at McGill University, Ecole 

Polytechnique de Montréal, University of Quebec at Montreal, Ryerson Poly- 


technical Institute and the University of Manitoba. 
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By the end of 1975, the Institute at McGill had become self-supporting 
(after four years support) and that at Ecole Polytechnique had 
indicated that it would be self-supporting after five years of 
support. The remaining institutes are still developing and will 


require support over a five year period. 


4.0 Eligibility Criteria 


3G 
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To qualify for assistance under the Program, Industrial Research 
Institutes must be wholly owned by a Canadian university and must 
utilize the facilities of the university to conduct contract research 


on behalf of industry. 
Forms of Assistance 


5.1 Under the Industrial Research Institute Program, assistance takes 
the form of a grant, payable in semi-annual instalments (in advance. 
The payments made in any one year are limited to an agreed maximum 
of less than $60,000 and may be used to pay actual expenditures 


made by the university during the year for the following purposes: 


a) Salaries and wages, including fringe benefits, of the 
manager, and assistant manager (if any) of the Institute 
and of the secretarial and clerical staff of the 


Institute. 


b) Travel expenses incurred by the manager and assistant 


manager of the Institute. 


c) Rental of offices and office equipment, and the cost of 
office supplies, printing, telephone and telegraph services 


for the Institute. 


d) Other administrative expenses as may be approved by the 


Department. 
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6.0 Administration 


6.1 Each Institute is managed by a full-time manager (or director), 
usually vith an assistant, and a small secretarial and clerical 
staff. Each Institute operates with the guidance of an advisory 
board, or a board of directors. A representative of the Office 
of Science and Technology sits upon the board of each of the 


four institutes. 


7.0 Expenditures 


7.1 Expenditures incurred since the start of the program are shown below: 


1967/68 1968/69 1969/70 1970/71 HOTA eee 
$109, 206 $120,912 $174,719 $140,614 $270,146 
1972/73 1973/74 1974/75 


$322,853 $415,019 $245, 383 


8.0 Results and Achievement 


8.1 Nine institutes have been established. Five are now self-supporting 


and a sixth will be so in 1976. 


8.2 Total annual contract income of the institutes has been rising 
steadily. In 1974, it amounted to $2.4 million. The Waterloo 
Research Institute has been particularly successful: its annual 


contract income is now in excess of $1 million. 
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CENTRES OF ADVANCED TECHNOLOGY PROGRAM 
INDUSTRIAL RESEARCH ASSOCIATION PROGRAM 


1.0 Program Objectives 


die: The objectives of the programs are: 


a) to provide technical development assistance to 
industry in specific technological areas; 


b) to conduct research of benefit to industry in 
specific technological areas; 


c) to foster the establishment of research and development 


facilities that deal with the range of technological 
activities common to one industry sector. 


2.0 Program Authority 


Del Treasury Board Minute No. 708798 dated January 17, 1972. 


3.0 History 


Bol From the experience gained in establishing Industrial Research 
Institutes, it became apparent that there was a need not only for 
organizations offering a broad technical competence but also for 


organizations which specialized in specific technological areas. 


Bee A case in point is the computer control of machine tools. This 
is a complex and rapidly developing technology which is highly relevant 


to the entire metalworking sector of industry. 


Sie) In 1970, Treasury Board approval was obtained for the establishment 


of the Canadian Institute of Metalworking at McMaster University. 


3.4 In 1971, the Systems Building Centre was established at the 
University of Toronto and the Centre for Powder Metallurgy at the 


Ontario Research Foundation. 


3195) In 1973, the Centre for Ocean Engineering was established at the 
British Columbia Research Council, the Systems Analysis, Control and 
Design Activity at the University of Western Ontario, the Sulphur 
Development Institute of Canada in Calgary and the Canadian Welding 


Development Institute in Toronto. 
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In 1974, the Centre for Ocean Technology was established at the Nova 
Scotia Research Foundation, the Canadian Food Products Development 
Centre at the Manitoba Research Council, the Centre de technologie 

de l'environnement at the Université de Sherbrooke, and the 


Canadian Gas Research Institute in Toronto. 


Negotiations are in progress concerning additional centres at the 
University of Toronto, McGill University and the Ontario Research 


Foundation. 


4.0 Eligibility Criteria 


nk 


To qualify for assistance under the program, Centres of Advanced 
Technology must be wholly owned and sponsored by a Canadian university 
or a non-profit research organization such as a provincial research 
council. Industrial Research Associates must be sponsored by 


manufacturers associations representing specific industry sectors. 


5.0 Form of Assistance 


Ds 
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Under these programs, assistance takes the form of a grant, payable 
in semi-annual instalments in advance, over a 3 or 5 year period. 
Payments made in any one year are adjusted to cover actual 


expenditures incurred for the following purposes: 


a) salaries and wages of professional and support staff; 
b) purchase of specialized equipment; 

c) rental of accommodation; 

d) purchase of materials and supplies; 


e) travel and similar administrative expenses. 


Generally, the maximum annual grant is $175,000 but may be less where 
mutually agreeable to both parties. Larger grants may be paid in 
certain instances but Treasury Board approval is required for each 


specific grant in excess of $175,000 per annum. 
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6.0 Administration 


6.1 Fach Centre has a director and a small professional and support staff. 
It oper: tes under the guidance of an advisory board with members 
drawn from industry, universities, and provincial research associations 
as appropriate, and a representative of the Department of Industry, 


Trade and Commerce. 


7.0 Expenditures 


Hodl Expenditures since the commencement of the programs are as follows: 


Centres Research Associations 
1970/71 1S; 
1971/72 289 
1972/73 376 
1973/74 1376 675 
1974/75 937 763 


8,0 Results and Achievements 


faye Jl Eight centres and three research associations are now operational. 


Two centres are independent of Departmental support. 


ihe The Centre for Ocean Engineering in Vancouver is currently 
constructing a towing tank/manoeuvring basin with additional 


funding from the Department and a grant from the B.C. government. 


8.3 Grant support under the program to the Canadian Food Products 
Development Institute in Manitoba is being matched by a grant from 


the Province of Manitoba. 


8.4 Since centres of advanced technology and industrial research 
associations must develop a technological capability that can be 
of assistance to industry, and this takes time, benefits from these 
programs are slower to mature than under the industrial research 
institute program. However, they are likely to be more profound. 
For example, although the Centre for Ocean Technology in Nova Scotia 
has been operational for only one year, it has been instrumental 
in the establishment of a new company providing sub-sea technical 


services. The work of the Sulphur Development Institute of Canada 


on foamed sulphur is likely to lead to a major improvement in the 
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cold weather durability of roads. The Centre for Powder Metallurgy 


is currently assisting a tool manufacturer to adopt an entirely 


new manutacturing process. 
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UNIVERSITY GRANT PROGRAM 


NE The objectives of the Program are to encourage continuing interest by 
members of university faculties of commerce and economics in the process of, and 
impediments to, technological innovation and its management in Canada, and to 
generate relevant and useful information in the development of policy or program 


initiatives designed to improve the innovative performance of Canadian industry. 


Be Prospective research topics are developed through extensive consultation 
with representatives from various groups within the department. These topics 
are then carefully reviewed by a selection committee made up of senior officers 
to ensure that the research topics finally selected are both useful and 


relevant to the work of the department. 


Bis Financial support of studies in the area of technological innovation or 
its management is necessary to counter-act the strong tendency of university 
business faculties to concentrate their efforts on what can be termed "status 
quo" business management and to neglect the problems of introducing change 
into business organizations in the form of new products or processes. This 


Program is the major source of funds for these studies. 


4. Fifty-five projects have been funded among 11 universities as follows: 
Fiscal Year AYP 72/73 73/74 74/75 75/76 
Funds Expended $85,550 199) 363 270,435 2355250 219, 600% 


or required. 


* To be approved. 


3c The program has had two main results. The first is the generation of a 
considerable body of knowledge which is made freely available to potential users both 
in government and in industry, and which consists of the 41 reports received to 

date, and numerous published papers, articles and books. The second is the 
development of a group of knowledgeable Canadian individuals, which is growing 

in terms of size and influence, and which acts as a valuable resource to both industry 


and government. 
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APPENDIX "F"' 
INTERNATIONAL AGREEMENTS ON DEFENCE RELATED SCIENTIFIC ACTIVITIES 
NESSIE OMEENS AE LC ACTIVITIES 


i Canada - U.S.A. 


1.1 Canada - United States Defence Production Sharing Arrangement 1959 


and 1963. 


1.2 Memorandum of Understanding in the field of Cooperative Development 
(complements the Canada-U.S.A. Defence Production Sharing Program 
by establishing a cooperative program in defence research and 


development). 


ie Canada — Federal Republic of Germany 


2.1 Memorandum of Understanding regarding defence research, development 
and production (RDP) programs between the then Department of Defence 
Production and the German Ministry of Defence (1964). Provides for 
cooperation and collaboration in the field of defence industrial 
development and production so that duplication of effort for common 


defence requirements can be avoided. 


2.2 Agreement between Canada and the German Ministry of Scientific 
Research concerning the use of the Churchill research range for 
scientific purposes and the establishment of a real telemetry station 
at Churchill (1969). Signed by the Secretary of State for External 
Affairs, and involves, in addition, NRC, the Departments of Finance 


and Revenue Canada (Customs & Excise). 


2.3 Agreement between Canada and Germany on Scientific and Technical 


Cooperation (1971). 


3% Canada - France 


3.1 Intergovernmental agreement between Canada and France for Cooperation 


in Research, Development and Production of Defence Equipment (1967). 


4, Canada - United Kingdom 
4.1 Memorandum of Understanding between Canada and Britain on Cooperation 


in Defence Research, Development and Production (1974). 
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Canada - Italy 


5.1 Memorandum of Agreement between Canada and Italy on Cooperation in 


Research, Development and Production of Defence Equipment (1972). 


Canada - Netherlands 


6.1 Netherlands/Canada Arrangement for Consultation on Cooperative 


Research, Development and Production (of Defence Equipment), (1970). 


Canada - Sweden 


7.1 Agreement between Canada and Sweden concerning Defence Research, 


Development and Production (1975). 
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INDUSTRIAL RESEARCH AND DEVELOPMENT INCENTIVES ACT 
ENE ENCENLIVES ACT 


1. Program Objectives 


1.1 The objective of the Industrial Research and Development Incentives 
Act (IRDIA) is to induce Canadian corporations to expand scientific 
research and development likely to result in economic benefit to 


Canada. The specific objectives of the Act are: 


a) to encourage an increased growth rate in industrial 


research and development by: 


Gis) inducing Canadian corporations to 
undertake new and expand existing 
scientific research and development 
programs, the results of which, if 
successful, will be exploited by the 


Corporations; 


(ii) inducing Canadian corporations to provide well 


equipped facilities for such work. 


b) to encourage the establishment of independent research and 
development laboratories, research associations and technical 
consulting services whose purpose is to provide specialized 


support services for industrial research and development; 


c) to encourage greater cooperation between industry and 


universities on research related to industrial problems. 


2. Program Authority 


2.1 The authority for this program is the Industria] Research and Development 
Incentives Act, 14-15-16 Elizabeth II, Chapter 82 of the Statutes of 
Canada. The Act was assented to March 10, 1967. Industrial Research 
and Development Incentives Regulations were promulgated in Order-in-Council 


P.C. 1967-1048 dated May 25, 1967. 
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3. Eligible Applicants 
3.1 The incentive is available to all taxable Canadian corporations 


carrying on business in Canada. 


4. Qualifying Activities 


4.1 The activities qualified for assistance under the Act are scientific 
research and development as defined in Section 2(2)(d) of the 
Regulations, which state: "Scientific research and development” 
means systematic investigation or search carried out in a field of 


science or technology by means of experiment or analysis, that is to say, 


(i) basic research, namely, work undertaken 
for the advancement of scientific knowledge 
without a specific practical application in 


view, 


(ii) applied research, namely, work undertaken for 
the advancement of scientific knowledge with 
a specific practical application in view, 


and 


(iii) development, namely, use of the results of 
basic or applied research for the purpose 
of creating new, or improving existing, 


materials, devices, products or processes, 


and where such activities are undertaken directly in support of 
scientific research and development, includes activities with respect 
to engineering or design, operations research, mathematical analysis 
or computer programming and psychological research, but does not 


include activities with respect to - 
(iv) market research or sales promotion, 


(v) quality control or routine testing of materials, 


devices or products, 
(vi) research in the social sciences or the humanities, 


(vii) prospecting, exploring or drilling for or 


producing minerals, petroleum or natural gas, 
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(viii) the commercial production of a new or improved 
material, device or product or the commercial 


use of a new or improved process, 
(1x) style changes, or 


(x) routine data collection. 


5. Form of Assistance 


5.1 Assistance is provided in the form of tax free cash grants. At the 
request of the applicant company, a cheque will be forwarded to 
the Department of National Revenue as a credit on account of any 


income tax which is or may become payable under the Income Tax Act. 


6. Allowable Costs 


6.1 Capital Costs 


6.1.1 Grants of 25 percent of capital expenditures made by an 
applicant for scientific research and development carried 
out in Canada during the grant year. These expenditures must 
be related to the business of the applicant and directly 


undertaken by or on behalf of the applicant. 


6.2 Current Costs 


6.2.1 Grants of 25 percent of the increase of eligible current 
expenditures made by the applicant in Canada over the average 
of such expenditures in a base period consisting of the five 


immediately preceding years. 


6.2.2 The terms "capital expenditures" and "current expenditures" 


are defined in Section 2(2)(a) and (b) of the Regulations. 


7. Terms of Repayment 


7.1 The Act does not require repayments as such, but grants may be 
recovered in other instances if property for which a grant has been 


authorized is transferred from research and development use to some 


other use. 
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8. Title to Results and Property 


8.1 The title of any results of property arising out of the program, 
e.g., designs, inventions, patents, prototypes, equipment, etc., 


remains with the Corporation. 


9. Obligations of Applicant 


9.1 A Corporation that applies for a grant shall certify, with respect 
to scientific research and development carried out, that was financed 


in whole or in part by the Corporation, that: 


a) It is carrying out all such scientific research and 
development for the purpose of strengthening the 
business of the corporation or facilitating an 


extension of such business. 


b) It is free to exploit in Canada the results of all such 
scientific research and development, and the corporation 
is free to exploit the results of all such scientific 
research and development in all export markets (where this 
is not possible, will state the countries to which the 
corporation is not free to export) and shall undertake to 
exploit the results of such scientific research and 
development in Canada, unless according to sound business 


judgement, it would be uneconomic to do so. 


10. Administrative Procedures 


10.1 The administration of the program is controlled centrally by the 


IRDIA Program Office. 


10.2 Industry Sector Branch or Branches prepare an assessment and 
recommendation concerning the scientific research and development and 


benefit to Canada aspects of each application. 
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10.3 The Financial Analysis Division of the Financial Services Branch then 
carry out a financial assessment on behalf of the Program Office and 


if necessary recalculate the grant to be paid. 


10.4 The Program Office reviews the application, and under normal 
circumstances, the Chief of the Program Office authorizes a grant on 
behalf of the Minister. A committee procedure is not followed in the 


administration of the Program. 


10.5 In the case of major policy questions or rejections of applications 
the Program Office may seek the assistance of Legal Services or 
other Government Departments and obtain the concurrence of the Office 


of Science and Technology and the Program Office - Industry. 


10.6 Requests for cheques to be issued by the Department of Supply and 


Services are requested through the Controller. 


10.7 Reassessments of completed applications which we requested within 90 


days are arranged by the Program Office. 


10.8 Administratively applicants may request a prior opinion as to 
eligibility under the Act with regard to research and development 


and Benefit to Canada aspects on work carried out. 


10.9 Since January 1971 applicants having an acceptable record of performance 
under the program may be allowed an immediate partial payment up to 


90Z of the grant claimed upon receipt of the application. 


10.10 All applications are subject to post-payment audit by the Audit 


Services Bureau of the Department of Supply and Services. 


11. Expenditures 


bal Since the start of the program to 31 Oct 75 
Corporations who have applied 2,600 
Applications received 7,436 
Applications completed 6,682 
Total grants paid $208 (Million) 
Number and value in process 710 $37 (Million) 


11.2 The following is a breakdown for the expenditures for the years 


1970-71 to 1974-75 up to 31 March 76. 
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Government Fiscal Applications 
Year Received 
1970=71 855 
1971-72 1,001 
LOT 2— 7.3 L075 
1973-74 1,026 
1974-75 1,049 


11.3 The following is distribution of grants by provinces based on an 


average of the last five years: 


Province 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 


British Columbia 


Grants Authorized 


26. 


59. 


(Millions) 


.026 
-547 


7279 


336 


525 


-104 


- 350 


-572 


- 262 


$30.1 
31.3 


3221 


Percentage of Grants Paid 
002 
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PROGRAM FOR THE ADVANCEMENT OF INDUSTRIAL TECHNOLOGY (PAIT) 
EE ERTAL TECHNOLOGY (PATT) 


1. Program Objectives 


1.1 The objective of the Program for the Advancement of Industrial 
Technolog; (PAIT) is to promote the growth of efficient, competitive 
manufacturing and processing industries in Canada by providing 
financial support for product and process development projects, the 


results of which will be marketed at home and abroad. 


1.2 The program is designed to place Canadian industry in a position 
comparable to its foreign competition which enjoys larger markets, 
a higher level of investment in new product development, and substantial 
government support for its research and development activities. By 
providing direct assistance for product and process innovation in all 
sectors of Canadian industry, the PAIT Program promotes product 
specialization and rationalization based on technical innovation and 


access to international markets. 


2, Program Authority 

2.1 Under the authority granted in Section 7 of the Department of Industry 
Act, a proposal for the establishment of the Program for Advancement 
of Industrial Technology was put before the Cabinet in early 1965. A 
Record of Cabinet Decision dated April 14, 1965, formally established 
the program. Detailed terms and conditions for the operation of the 
program were submitted to the Treasury Board and were approved in 
Treasury Board Minute 644962 dated August 30, 1965. Subsequent 
revisions to the program have been covered by Treasury Board Minutes 
693881 dated January 8, 1970, 724646 dated June 13, 1974 and 738080 
dated October 9, 1975. Under these minutes, financial authority 


is delegated to the Deputy Minister. 


3. Eligible Applicants 
3.1 Assistance under the program is available to all companies incorporated 
in Canada or to groups of companies organized as consortia, also 


included are consulting firms, engineering and construction 
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contractors and similar companies to the extent that they can 


satisfy the requirements of the program. 


4. Qualifying Activities 


4.1 


PAIT assistance has been concentrated mainly on the engineering 
development phase of product and process innovation projects but 

has been broadened to include some non-recurring preproduction 
activities and marketing activities undertaken directly to define 
the required specifications of the product. Activities associated 
with the development may be conducted either in-house or by 
sub-contractors (firms, consultants, universities, research councils 


and foundations.) 


5. Selection Criteria 


Bygal 


Sod lay 


Applicants are assessed as to their technical and financial resources 
and facilities. The management, technical and marketing skills of 

the company, and the corporate characteristics, are of special interest. 
The applicant is expected to have the engineering, production and 
marketing capability necessary to plan and implement the development 
project and exploit the results in domestic and export markets. The 
technical capability of the applicamt is evaluated on the basis of 
previous work in the field, the availability of qualified staff, or 

of arrangements for technical competence on a sub-contract basis. 
Marketing skills are assessed on the basis of previous sales, the 
market survey, and the adequacy of the existing or planned marketing 
organization and distribution network. Corporate characteristics of 
interest are the record of past performance, the influence of 

foreign control, and any legal restrictions on access to international 


markets. 


Regarding facilities, the applicant is expected to have the tools 
of the trade and equipment suitable for the conduct of the 
development project and follow-on manufacturing. If facilities 
are not adequate for these purposes, the applicant is required to 


outline firm plans on how he proposes to acquire them. 
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The financial status of the applicant is evaluated by analysis 

of his audited financial statements for the past three years. 
Financial resourfes should be adequate to enable the company to 
carry out the project on a sound financial basis, and there should 
be a sactafactory accounting system. If additional capital is 
required to undertake the project, or to exploit it commercially, 


the means of raising this capital are determined and assessed. 


5.2 Project 


Solo 


Gc 


2 


Projects must be based on sound scientific principles, be technically 
feasible within the time and cost limits of the project, and be 
sufficiently advanced in performance to ensure that the developed 
product or process will be technically competitive by the time the 
marketing stage is reached. The main technical problems associated 
with the project should have been identified and the technical risks 
reduced to the practical minimum by the development plan proposed. 

A Statement of Work is drawn up and becomes part of the PAIT 
Assistance Agreement. The qualifications and experience of the 
technical personnel directly involved in the project should be 
adequate to perform the technical tasks outlined in the development 


plan. 


The commercial feasibility of each project is also evaluated. The 
company is required to supply a market analysis defining the total 
market in terms of the requirement (price reduction, improved 
performance, simplicity, reliability, etc.), prospective customers, 
growth of market, distribution problems, and competition. 
Particular attention is given to export possibilities, and the 
proposed marketing plan. Where price is a critical factor, a 


production cost analysis is required. 


Form of Assistance 


PAIT assistance is provided as a grant, for up to 50% of the estimated 
cost of the project without reference to Treasury Board for contract 


authorization. Under exceptional circumstances, more than 50% of the 
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costs can be provided by way of interest-free loans repayable from 
the results of the project subject to specific Treasury Board 


authoritization. 


7. Allowable Costs 


7.1 Capital Costs 


Uosbosl 


Woeec 


Negz a 


The PAIT Program does not underwrite the costs of acquisition of 
buildings or general purpose capital equipment for research, 
development or production purposes. General purpose equipment is 
defined as equipment which has a useful life beyond the duration 
of the development project and can be utilized for purposes other 
than the development project without major modification or alteration, 
i.e., equipment which can be sold for more than scrap or salvage 
value or utilized for other research and development purposes or 
for production purposes. However, during the period in which such 
equipment is used for research and development purposes related to 
the project, its operating costs including an allowance for 
depreciation expense is allowable. This costing policy is also 
applied to prototype plants where the complete facility is larger 


than is essential for research and development purposes. 


Current Costs 


Allowable current costs include direct labour (research, design, 
development, fabrication), direct materials (all material inputs 
essential to development and test), prototypes or pilot plants, 
reasonable overhead charges (apportionment of such indirect costs 
as supervision, rent or taxes, depreciation, power and light, heat 
and insurance - excluded are selling and financing costs), 
subcontracts and consultants, special test and laboratory equipment 
consumed during the project, and such other direct costs as patents 


and necessary travel related to the project. 


8. Terms of Repayment 


8.1 Repayment of PAIT grants is not required. However, if the company 


sells, transfers to commercial use, or otherwise disposes of any 


equipment acquired for the project or manufactured by such equipment, 
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and the Crown has shared in the cost of its acquisition, then the 


company may be required to repay prorata the proceeds or fair market 


values of such disposition. 


9. Title to Results and Property 


9.1 The title to all results and Property (e.g. designs, inventions, 


patents, prototypes, equipment, etc.) vests in and remains with the 


company. 


10. Obligations of Applicant 


Ova: The applicant company must undertake that the product or process 
resulting from the project will be produced or used by the company 
in Canada and that the company will, within a reasonable period of 
time, exploit the results in accordance with sound business practice. 
In the event of non-exploitation, the Minister has the right of 
exercising remedies as specified in Clauses 5(4) and 10 of the 


PAIT Assistance Agreement. 


OR The major condition imposed on the PAIT applicant company is the 
requirement not to transfer technical data or inventions, whether 
or not patented, methods and processes resulting from the project 
to any other government or to any person, company, partnership or 
firm outside of Canada for the purposes of production, without the 
prior consent of the Minister; and place the same restriction on 
any transfer it may make to another Canadian company, firm, 


partnership or person. 


11. Administrative Procedures 


a ed Applications for PAIT assistance are generally received in the 
PAIT Program Office where they are allocated to the appropriate 
industry sector branch. Branch officers examine the applications 
within the context of the PAIT criteria and their knowledge of the 
industry. The PAIT Office also forwards a copy of the company's 
application to the Director (scientific) of the Office of Science 
and Technology who assigns the application to a Scientific 


Consultant for an appraisal of the technical content of the 
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proposed project. The PAIT Office is instrumental in bringing 
together the branch officer and the Scientific Consultant for a 
comprehensive evaluation of the applicant's eligibility for 
assistar.ce. Applications are usually in narrative form and are 
expected to set out in detail the technical aspects of the project, 
the market prospects and marketing plan, the cost estimate, the 
financial resources of the company, and its R&D capability. The 
Scientific Consultant is responsible for the technical appraisal, 
Financial Services Branch is responsible for the financial 
appraisal, and the PAIT Office is held responsible for ensuring that 
all other aspects are compatible with the program criteria and 
program objectives before submission of the application to the 
PAIT Advisory Committee. Applications are sponsored before the 


Committee by the industry sector branch. 


For applications requesting assistance of less than $200,000 from 
companies whose latest annual sales do not exceed $2,000,000, the 
administration is handled on a regional basis. Applications are 
generaliy reviewed in the Regional Office, and are assigned to a 
project officer for assessment. Copies of the application are 
forwarded to the PAIT Office and to the appropriate industry sector 
branch for review, advtce and guidance where required. Submissions 
to the Regional PAIT Advisory Committee are also submitted to the 
PAIT Office, appropriate industry sector branch and Financial 
Services Branch. Applications are sponsored before the Committee 


by the regional project officer. 


The PAIT Advisory Committee is a senior interdepartmental committee, 
and is chaired by the General Director of the Office of Science 


and Technology. The Committee is composed as follows: 
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Chairman: 


Members: 


Observers: 


Secretary: 
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General Director, Office of Science & 
Technology Department of Industry, Trade & 
Commerce 


Department of Industry, Trade & Commerce (4) 


- ADM Industry Development 

- ADM Industrial Policies 

- ADM Export Development 

- General Director, Office of Design 
Department of Finance 
National Research Council 
Department of National Defence 
Department of Agriculture 
Treasury Board Secretariat 


Ministry of State for Science & Technology 


Director, Financial Analysis Directorate 
Department of Industry, Trade & Commerce 


Director of Program Activities 
Department of Industry, Trade & Commerce 


The Regional PAIT Advisory Committees are set up for each Regional 


Office in Canada and are typically constituted as follows: 


Chairman: 


Members: 


Observers: 


Secretary: 


Director Regional Office 
Department of Industry, Trade & Commerce 


Director General, Provincial Office - 
Department of Regional Economic Expansion 


Two regionally located senior executives of 
other federal government departments 


Regional Coordinator - Counselling Assistance 
for Small Enterprises (CASE) program 


Program Office -— Industry 
Department of Industry, Trade & Commerce (Ottava) 


Office of Science & Technology 
Department of Industry, Trade & Commerce (Ottawa) 


Program Development Division _ 
Department of Industry, Trade & Commerce (Ottawa) 


Program Administrator, Regional Offices Branch 
Department of Industry, Trade & Commerce 


es When an application for assistance is recommended for approval by the 


PAIT Advisory Committee, the PAIT Program Office raises a 


requisition to encumber funds from Vote 10, and processes it for 


the signature of the Deputy Minister or his designate (the final 


approval stage and authorization of funding). This action is 


required prior to the drawing up of a PAIT Assistance Agreement which 
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is executed by an executive officer of the applicant company and by 


the Director of the industry sector branch or regional office concerned. 


Following Committee recommendation and Deputy Minister funding 
authorization, the industry sector branch, or regional office becomes 
responsible for the monitoring of the project regarding both technical 
progress and approval of payment of progress claims, in consultation as 
appropriate with the PAIT Office and the Scientific Consultant. The 
PAIT Office monitors projects on a program basis, consolidating 
estimates, encumbering funds under Vote 10, and assisting the 

industry sector branch or regional office with termination agreements 


as required. 


12. Expenditures 


We 


W2- 


1 


ny 


The Department expenditures on the program have been: 


$'000 

1965-66 428 
1966-67 4,596 
1967-68 6,364 
1968-69 4,303 
1969-70 5,289 
1970-71 13,054 
1971-72 27,427 
t97 2-73 26,536 
1973-74 25) 5y1 
1974-75 29,498 
Total to March 

Sb 7/5) 143,059 


The Program expenditures and their regional breakdown are given 


in Labiiey i. 
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13. Results and Achievements 


US iaal Since the inception of the PAIT Program up to March 31, 1975 
879 projects have been approved involving a total research and 
developnent expenditure of over $477 million, of which the PAIT 
share is $238.5 million. 447 projects have been completed or 
terminated prior to completion at December 31, 1974. 194 of these 
projects are expected to achieve sales. The remaining 253 projects 


were failures either in a technical, marketing or financial sense. 


S72 The 194 successful projects to date involved a total PAIT 
expenditure of $28 million. The 253 unsuccessful projects were 
terminated at a cost to the Crown of $25 million. Sales resulting 
from the 194 successful projects have reached nearly $277 million 
(over half exported) by December 31, 1974. Actual and projected sales 
are expected to reach $1.9 billion by 1979. In addition, 4100 new 


jobs are expected to be created. 


1353 The 194 successful projects cover a broad spectrum of industrial 
innovation including electromagnetic mineral prospecting equipment, 
environmental control instrumentation, communications, electronic 
data display devices, automated equipment, industrial process control 


techniques, and woods harvesting equipment. 


SIG The criteria for evaluating the results of a project are related to 
the economically regemerative aspects of industrial R&D: 
- sales of price and performance competitive products 
of unique Canadian design in large domestic and export 


markets; and 


- value added as a measure of economic output and growth 


resulting from the project; and 


- benefits such as increased employment, establishment 
of new capital facilities and equipment for manufacturing 
of the developed product, upgraded employment skills, 
and advanced management and marketing techniques related 
to product innovation as a factor in modern business 


enterprise. 
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14. Case Histories of Successful Projects 


1st 


14.2 


14. 


3 


Development of Roll Force Sensing System 


This project concerns the development of load cells as a roll 
force sensing system for on-line computer control of metal rolling 
mills. This relatively small Ontario company has successfully 
developed a superior product which is being well received in the 


industry. 


At the time of application only one other company, a Swedish firm, 
could provide equipment to this market. The company has successfully 
sold $350,000 of systems to the end of 1973 with all production 
being exported. Sales of $3.7 million are forecast to 1978. It is 
expected that up to 6 new jobs will result from this project. 

A subsequent project for a tensiometer system has just recently 


been completed with indications that it will be equally successful. 


PAIT contribution was $68,000. 
Development of Iron-—Dextran 


This projé€ct was undertaken by an Ontario company and concerned the 
development of iron-dextran for use in human and veterinary 

medicine for the treatment of iron deficiency anemia. The company 
successfully developed an improved process based on the application 


of membrane technology at several steps in the process. 


Use of the process has resulted in substantial sales of the product. 
To December 31, 1973 actual sales reached $800,000 with 952 being 
exported. Currently running at $1 million per year, sales are 
forecast by the company to be $14 million over the next 5 years. Up 


to 30 new jobs are expected to result. 
PAIT contribution was $187,815. 


Development of Swine 


An Alberta company undertook the development of a genetically 
superior breeding stock for supply to the Canadian swine industry. 


This project had to overcome a very high technical risk. 


259 
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There is a very large continuing demand for replacement breeding 
stock in North America. The company aimed at reducing the number 
of such hogs imported into Canada and improving exports to the U.S. 
To December 31, 1973 sales of the newly developed breeding stock 
amounted to $665,000 of which approximately $250,000 were export. 
The company's projection for the next 5 years is over $8 million 
with 20% for the export market. Up to 11 new jobs are expected 


to result. 


PAIT contribution was $112,500. 


Development of Underwater Cable Burying System 


A British Columbia company developed an efficient underwater cable 
burying system to satisfy the requirements of telephone companies. 
Equipment was developed for use with a submersible to lay cable at 


water depths exceeding one mile. 


Although manufacture and sale of equipment is unlikely to produce 
much revenue due to a limited demand, the company is now able to 
offer a service which is in good demand. Service sales to the end 
of 1973 already amounted to $800,000 with 10% being for export. 
Company projections of additional revenue to 1978 are $4.2 million. 
Of equal importance is the establishment in Canada of a high 
technology capability which has gained the company worldwide 


recognition. 
PAIT contribution was $31,320. 
Development of Vehicle Emission Control Device 


This project concerned the development of anti-pollution devices 
for use on automotive vehicles which would meet the legislated 
levels for 1975 in both Canada and the U.S. A number of devices 


were investigated and several were successfully put into production. 
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The company is an OEM supplier to all major automobile manufacturers. 

Acceptance of a product results in substantial sales for the 

model year of acceptance and probability of continuing business. 

Sales to the end of December, 1973 had only amounted to $41,000 

but for 1974 are expected to exceed $5 million. Total forecast 

by the company to 1978 is over $46 million with 902 being exported. 

The company's plans include a capital investment of $2.5 million 

and the creation of 170 new jobs. The company praises the program 

and has indicated that the PAIT support enabled them to build up 

their research team and become better able to compete in this 


difficult industry sector. 


PAIT contribution was $316,150. 
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APPENDIX "I" 


THE DEFENCE INDUSTRY PRODUCTIVITY PROGRAM 
(Development Projects) 


1. Program Objectives 


The objective is to develop and sustain the technological capability 


of Canadian industry for the purpose of defence export sales or civil 


export sales arising from that capability. 


Such industrial capability is a means towards four main ends, two 


of which relate directly to national defence and constitute the 


initial and still valid aims of the Program: 


a) 


b) 


c) 


d) 


To minimize cost of acquisition of equipment for 
the Department of National Defence (DND) (by making 
it possible to purchase abroad when necessary to achieve 


competitive prices), and 


To retain in Canada defence industrial capability 
for use by DND in servicing and maintaining its advanced 
equipment (by substituting the opportunity of defence 


export sales, in place of dependance on DND requirements). 


To ensure maximum industrial benefit from the advanced 
technology and management techniques inherent in 
defence research, development and production by making 


possible competitive participation in foreign markets. 


To support cooperative programs with our Allies in 
Military Research, Development and Production (the 


Production Sharing Program). 


2. Program Authority 


Dre 


7 
+ 


In its present form, the Program was given approval on lst May, 1968, 


by a Cabinet Committee considering a "Memorandum to the Cabinet" 


dated 24th April, 1968, and entitled "Defence Industrial Development". 


This approval was later confirmed by Cabinet. 
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3. Eligible Applicants 


3.1 Assistance under the Program is available to companies identifiable as 


belonging to Canadian defence industry. This industry sector is 
defined as those companies or elements thereof which have or may 
develop a defence-oriented capability or capacity employing advanced 
management engineering and technology directed to defence export 
sales or civil export sales which arise from the capability or 


capacity. 


4. Qualifying Activities 


gat 


The activities which are eligible for assistance are product 
research, development, test, and evaluation and product and process 
innovation; tooling, manufacture of prototypes, sample batches and 
all other non-capital cost activities associated with the 
establishment and qualification of a production source; advanced 
manufacturing equipment; test and quality control facilities; data 


handling equipment. 


5. Selection Criteria 


De 
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Development Projects 

The following considerations are taken into account when assessing a 

proposed project. 

a) the extent of production sharing potential, 

b) the extent of real interest within the applicable associated 
government service(s), 


c) the extent to which the associated government is prepared to 


monitor the project to ensure that the end-product meets its 


development specifications, 


d) the extent to which the resources of DND, such as technical 


assistance, test facilities, G.F.E., etc., may be available, 
e) the extent of Canadian military interest, 


f) the extent to which existing Canadian industry is capable 


of accepting the responsibility for development, 
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g) the extent of commercial implications, 


h) the e:tent to which Canadian industry is prepared to 


share financially, 


i) the extent cf long range economic benefits to Canada in 
terms of technological advancement, financial advantages, 
continuity and suitability within the Canadian industrial 


engineering base. 


6. Forms of Assistance 


6. 


1 


Development Projects 


The Crown's assistance is provided by means of a shared-cost contract. 

The particular sharing ratios of the total approved costs of the 

project can vary widely, depending upon various factors, including 

the number of participants in the project (e.g. costs could be contributed 
by the Crown, Company, and one or more allied Governments). Generally 
speaking, the Crown matches the Company's particular contribution. 

To date, on an overall basis, the Crown has contributed approximately 


50% of the total costs of all development projects under this Program. 


7. Terms of Repayment 


the. 


il 


Development Projects 


Recoupment of Her Majesty's Contribution 


a) In normal circumstances the employment of funds is limited 
to those companies which are prepared to make an adequate 
contribution. In such cases, there is no recovery of the 
Government contribution except where the profit realized 
on the initially supported development and/or follow-on 
production orders is beyond that considered fair and 
reasonable. For the purpose of this assessment, an 
adequate contribution in support of the development contract 


equals or exceeds that of the Government. 
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b) In cases where the contractor is not able to make an adequate 
contribution (as defined above), a Government contribution is 
considered provided that any contract entered into with the 
company contains a condition that repayment will be made to the 


Government as follows: 


(1) 25% of all profits up to 10% and all profit 
in excess of 10% realized from the initially 
supported development contract and/or follow-on 
production until an equal contribution to the 
development project has been made by the company 


and the Government, and 


c) If the development project to which the Government has contributed 
results in the contractor becoming the sole source of supply, in 
addition to the profit arrangements set forth in a) and b) above, 
it is expected that the follow-on production orders will enable the 
contractor and the Government to recover simultaneously their 
contributions in whole or in part on a pro-rata basis, i.e. in the 
form of a Royalty payment. Recovery of the Government contribution 
will be at a rate to be determined in consultation with the 


Financial Advisor. 


d) As an alternative to refunding any amount to the Government, it 
may be arranged for the company to invest an equivalent amount 
on special projects, to be approved by the Department in advance, 


in the field of product development or source establishment. 


e) To determine the repayment position, costs are computed in 
accordance with DSS 1031 in the case of military 
requirements and in accordance with generally accepted accounting 
principles in the case of commercial sales. To determine profit, 
the company contributions, but not the Government contribution, 
to development costs, will be considered an element of cost. 
Recovery of profits over 10% arising from contracts placed by 
OSS on behalf of any Canadian Government Department is not applied 


against recovery of the Government contributfon to development 
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projects. It may be acceptalbe for the contractor to arrange for a 
statement to be submitted to the Department, certified by a 
responsible officer of the company, substantiating the profit 
position. In addition, each contract contains the Department's 
usual discretionary audit clause, which permits audit by A.S.B. 
Department of Supply and Services. The company must agree to an 
examination of the cost and profit position of the company resulting 
from the initially supported development contract and any follow-on 


orders. 


8. Title to Results and Property 


wight 


Development Sharing Projects 


The disposition of design rights is a negotiable point and depends 
on the circumstances (e.g. sharing ratio, participation of a foreign 


country, etc.) of the individual proposal. 


9. Program Administration 


Une 


Development Projects 


If after a general, overall review of a proposal the Department's 
opinion is favourable, it is referred to the appropriate Technical 
Advisory Group. (These groups are staffed by DITC, DND, OSS. These 
are three separate groups, namely, Aerospace, Electronics and 
Weapons). The YAG is responsible for determining the technical 
suitability of the proposal and reports to the Inter-Departmental 
Committee, Defence Export Development (IDC Committee). The IDC 


Committee membership is as follows: 


Senior Assistant Deputy Minister, Department of Industry, 
Trade and Commerce, Chairman 


Assistant Deputy Minister (Materiel), Department of 
National Defence 


Chief, Research and Development, DND 


Assistant Deputy Minister (Science & Engineering Procurement) 
Department of Supply & Services 


Assistant Deputy Minister, Industry Development, Industry, 
Trade and Commerce 
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General Director, Office of Science and Technology, 
Department of Industry, Trade and Commerce 


Assistant Deputy Minister, Export Development, 
Industry, Trade and Commerce 


Assistant Secretary, Treasury Board (Observer) 


General Director, Office of International Special 
Projects Branch (Advisor) Industry, Trade and Commerce 


This Committee serves as an Advisory Committee to the Treasury Board 
operating through the Department of Industry, Trade and Commerce. 
Contracts are prepared and administered by the Department of Supply 


and Services. 


Follow-up of Approved Projects 


For development projects a formal review group, the Project Review 
Group (consisting of members from DSS, ITC, and other Government 
agencies) is formed to monitor the project, recommend changes if 
necessary, and report regularly to the IDC Committee through the 


Technical Advisory Group. 
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10. Expenditures 


10.1 The Program expenditures and their regional breakdown are 


given in Table 1. 


TABLE 1 
~----------- $'000 ------------ 
1960/61 - = 87 450 - 79 822 1,464 2,902 
1961/62 275 - 251 - - 209 1,483 2,202 4,420 
1962/63 1 - 698 - - 207 2,852 Bp bit 8,000 
1963/64 395 - 344 - - - 8,961 9,300 19,000 
1964/65 258 - 889 = 82 473 8,151 10,646 20,500 
1965 /66 199 - 349 331 136 123 8,061 14,698 23,898 
1966/67 47 68 314 192 12 103 8536007 13,530 22,626 
1967/68 140 5] 705 521 - 345 6,322 14,818 22,903 
1968/69 132 - 663 - - 169 i223 6,050 2472237 
1969/70 138 - 258 - - 8 7,495 15,924 23,823 
1970/71 291 - 466 - - - 8,861 15,961 25,578 
1971/72 121 - 446 - - - 11,506 19,796 31,870 
1972/73 31 - 150 474 - - 11,863 175203 29,721 
1973/74 84 - 174 232 - 371 26,008 17,478 44,346 
1974/75 56 - 24 17 = 245 26,221 9,169 35,724 


CV_—_—_—_———..—————— 
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11. Case Histories of Successful Projects 
11.1 Crash Position Indicator/Flight Data Recorder Leight Instruments Limited 


In 1962 Leigh Instruments Limited of Carleton Place, Ontario obtained 
a licence from National Research Council to exploit the Tumbling 
Airfoil principle in an aircraft crash position indiator. The 
equipment serves to locate the crash scene by emitting a radio signal 
at the site of the crash. The important feature of the system is 

the tumbling airfoil principle which assures that the equipment is 
thrown free of the aircraft and rapidly decelerated to effect a 


safe landing. 


An appraisal of the market in 1962 indicated that a major industrial 
effort would be required to launch the product on the market. The 
company was too small to mount a sufficient effort without assistance. 
With the financial and marketing help of the Department it was 
possible to arrange for test installations of the equipment in U.S. 
Air Force transport planes. While tests of prototype models were 
being conducted assistance was provided to establish a production 
facility by arranging for component part sub-contracts from other 


Canadian manufacturers who were supplying the export aircraft market. 


With the acceptance of the Crash Position Indicator by the U.S. Air 
Force and with the addition of Flight Data Recording equipment the 
Crash Position Indicator/Flight Data Recorder is now being sold 


generally throughout the world. 


Vote funds invested in the development of the Crash Yosition 
Indicator/Flight Data Recorder are approximately $1.6 million. 
Another $500,000 has been invested in the development of a minaturized 


version of the equipment. To March 1974 sales totalling $49 million 


have been reported. 
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AN/GRC - 103 Tactical Military Microwave Communications Weapon - 
Canadian Marconi Co. Ltd. 


In 1961 Canadian Marconi, with the assistance of the Canadian Government, 


initiated development of a Tactical Military Microwave Communications 
System based on a U.S. Army requirement. Since 1961 four different 
equipments within the AN/GRC - 103 system has been developed with 


Crown assistance amounting to $4.125 million. 


So far the company has made sales to the Armed Forces of Canada, 

the United States, Pakistan, Norway, Sweden, Denmark, Nigeria, Zambia, 
New Zealand, Saudi Arabia, Iran, and Singapore totalling $120 million. 
The equipment is still being manufactured and it is estimated that 


future sales may reach an additional $75 million. 


Satellite Communications Equipment RCA Limited 


In 1961 the Program shared the cost of developing low noise 
communications systems with RCA Victor Co. Ltd. These systems were 
for use in satellite communications. By 1965 the work undertaken 
by the company had led to RCA receiving three significant contracts 
from NASA. The company was awarded the contract for systems 
integration of the Department of Transport Satellite Communication 


Ground Station at Mill Village, N.S. 


RCA sought an extension to the development project which would 

allow them to develop a complete line of component parts which 

could be adapted to various system configurations. It was considered 

that the "off-the-shelf" technology would put the company in the best 

position possible to respond quickly to any requirements for satellite 


communications equipment. 


The Defence Industry Productivity Program investment in this project 
was $1,450,000 and to March 1974 the company has reported sales of 


$80 million. 
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CAE Industries Aircraft Flight Simulators 


Until the early 1960's CAE developed simulators primarily to meet 
Canadian defence requirements. With the development of advanced 
commercial jet aircraft it became evident that commercial simulators 
would use digital computers and that military simulator requirements 


would follow the pattern. 


In 1964 the DIP Program gave assistance to CAE to develop a digital 
flight simulator for the DC-8 aircraft. This assistance was given 
in order to ensure that CAE maintained its ability to respond to 


future military and commercial requirements for simulators. 


Since 1964 the company has been supported in the development of 
several flight simulators including a simulator for Boeing 747, 737, 
the Lockheed 1011 and the DC-10. At present the CAE is working 


on a simulator for the UHID helicopter and the 727-200 aircraft. 


Sales to March 1974 for all simulators total $38 million for a 


Crown investment of approximately $4 million. 


AN/USD - 501 (CL-89) Surveillance Drone System Canadair Limited 


In 1964 Canadair Limited undertook the development of a sophisticated, 
passive, short range battlefield surveillance system. This project 
was cost-shared between the Governments of Canada, the United Kingdom 
and the Federal Republic of Germany. The successful development was 
followed by production of the equipment in 1969, and is now the only 
operational battlefield surveillance system in service. Sales have 


been made to the Federal Republic of Germany, the United Kingdom and 


Italy. 


A Crown investment of approximately $12 million has resulted in total 
sales of $140 million with further sales prospects estimated at 


$50 million now being considered. 
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This project has established Canadair as a world leader in 


battlefield surveillance systems and have brought about two new 
surveillince systems development projects which are being undertaken 


by the company with further Crown assistance. 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable 


Chairman 


Maurice Lamontagne,  P:C; 


The Honourable Donald Cameron, Deputy Chair- 


man 


and 


The Honourable Senators: 


Asselin 
Bélisle 
Bell 

Blois 
Bonnell 
Bourget 
Buckwold 
Carter 
Giguere 
Godfrey 
Goldenberg 
Grosart 
Haig 


27 Members 


(Quorum 5) 


Hastings 
Hicks 

Lang 
Manning 
Neiman 
Riel 
Robichaud 
Rowe 
Stanbury 
Thompson 
van Roggen 
Yuzyk—(27) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10,1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian gov- 
ernment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Wednesday, March 24, 1976 
(16) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 3:40 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Bonnell, Bour- 
get, Cameron, Carter, Godfrey, Grosart, Lamontagne, 
Manning, Neiman and Rowe. (11) 


In attendance: Messrs. Philip J. Pocock, Director of 
Research, and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee proceeded to the consideration of its 
Order of Reference dated July 24, 1975 relating to the 
study of Canadian Government and other expenditures on 
scientific activities and matters related thereto. 


The following witnesses from the Department of Indus- 
try, Trade and Commerce were heard: 


Mr. Lubor F. Drahotsky, 
Assistant Deputy Minister, 
Industrial Policies; 

Dr. Sydney Wagner, 

General Director, 

Office of Science and Technology; 
Mr. W. R. Graham, 

Acting Director, 

Program Office, 

Finance and Programs. 


Mr. Drahotsky made an opening statement. The wit- 
nesses then answered questions put to them by members 
of the Committee. 


At 5:15 p.m. the Committee adjourned until 3:30 p.m., 
Wednesday, March 31, 1976. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 


The Standing Senate Committee on Science Policy 


Evidence 


Ottawa, Wednesday, March 24, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 3.30 p.m. to consider Canadian Govern- 
ment and other expenditures on scientific activities and 
matters relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, I think our guests 
this afternoon would like to make a brief statement in 
response to the questions left pending last week. 


Mr. Lubor F. Drahotsky, Assistant Deputy Minister, 
Industrial Policies, Department of Industry, Trade and 
Commerce: Thank you very much, Mr. Chairman. 


Honourable senators, at the end of the last meeting you 
asked me in the first place to state the department’s 
approach to influencing the activities of the private sector 
of Canadian industry; and, secondly, in response to Sena- 
tor Carter’s request, to describe the trigger and the 
rationale for a sector policy initiative, using the shipbuild- 
ing industry as an example. I would like to deal with those 
two points, if I may, in my introductory remarks. 


I am sure you will realize that in responding to these 
questions I am in fact interpreting government policy. 
Such an interpretation cannot but reflect, to a consider- 
able extent, subjective judgment. I am, of course, in no 
way qualified to give you a firm and binding statement of 
government policy, either as regards the past or as 
regards the future; but if you will accept these qualifica- 
tions, I am prepared to give you what cannot but be a 
highly subjective effort to answer the questions you 
raised. 


Firstly, I would like to repeat that with a few significant 
exceptions the department has tended to rely on the pri- 
vate decision-making process to identify the opportunities 
that exist for improving the performance of Canadian 
industry. To put it differently, up to now the government 
appears to have interpreted its role as being essentially 
one of creating an environment within which the private 
decision-making process will function, and to intervene 
only in those cases in which, for one reason or another, the 
private decision-making process does not yield results 
which are considered to be consistent with the public 
interest. There are, of course, many examples of direct 
government intervention in the private decision-making 
process, some of which were mentioned here last week. 
They include, for example, such areas as transportation, 
agriculture, housing, atomic energy, communications and 
others. 


It is noteworthy, I think, that in all of these cases, as well 
as in others, the responsibility for the required degree of 
government intervention has usually been assigned to a 
separate, mission-oriented department, and there are 
individual departments which have a responsibility for 


these various areas. I am thinking of the Department of 
Agriculture, the Ministry of State for Urban Affairs, the 
Department of Communications, the Ministry of Trans- 
port, and others. 


As far as the Department of Industry, Trade and Com- 
merce is concerned, we have a broad mandate to promote 
efficiency and international competitiveness in Canadian 
industry generally, through a variety of instruments, of 
which technological innovations is but one. In doing so, we 
have taken the view that bureaucratic judgment is a poor 
substitute for private entrepreneurship. We have inter- 
preted our role to be primarily one of assisting industry in 
identifying opportunities, and of providing support when 
it is needed in order to capitalize on opportunities or to 
overcome constraints. 


In some instances, as you well know, we have gone a 
long way in providing encouragement and direct financial 
assistance for the exploiting of specific technological 
opportunities, such as, for example, those of the new 
generation of medium sized computers—business comput- 
ers—developed by Control Data Corporation; the integrat- 
ed circuits project of Microsystems; the new generation of 
gas turbine engines of United Aircraft; and the air cooled 
diesel engines for truck application of Deutz Diesel. In all 
of these cases, the department has assisted in the identifi- 
cation, assessment and exploitation of the particular op- 
portunity. Some of these projects have turned out to be 
quite successful; others, as is well known, have failed. This 
indicated how difficult it is to make the critical judgment 
of viability of a particular technological breakthrough, 
even when government and industry join forces to do so. 


Let me now turn to shipbuilding policy as an example of 
a sector strategy. It illustrates, I think very well, how the 
opportunities and constraints which a particular industry 
sector faces may change very rapidly within a relatively 
short period of time, with profound implications for the 
industry’s performance. The rapidly changing nature of 
the domestic and of the external environment constitute 
the major challenge that all would-be planners must face. 
Moreover, as honourable senators know, the rate of 
change appears to be accelerating. 


Turning now to the shipbuilding strategy in order to 
trace the rationale for, one has to go back to the 1950s. It 
was during the 1950s that the first need for direct interven- 
tion emerged. At that time the government was providing 
about 30 per cent of the total market for the shipbuilding 
sector, principally in terms of destroyer escorts, mines- 
weepers and other military craft. Contracts at that time 
were distributed to the shipyards on an allocation basis, 
and were based on the principle of cost reimbursement 
rather than competitive pricing. As a result, the industry 
developed considerable skills in the building of ships; 
however, it failed to develop a significant competitive 
advantage or capability. 


In the early 1960s, with the opening of the St. Lawrence 
Seaway, there was an increased domestic demand for 
commercial vessels. To ensure that this demand was chan- 
nelled to Canadian yards, the government introduced a 
shipbuilding subsidy of 40 per cent, applicable to commer- 
cial ships built in Canadian yards for Canadian opera- 
tions. The output of the yards increased; however, since 
the subsidy protected the yards from foreign competition 
there appeared to be no significant improvement in its 
competitive performance. 


In 1965 the subsidy approach was modified, and the 
subsidy was gradually dropped from a level of 40 per cent 
to one of 17 per cent, the rationale behind this being that 
in order to stimulate competition in the industry it was 
desirable to reduce the artificial levels of protection to 
roughly the same levels as applied to other industry sec- 
tors. At the same time the government procurement 
approach was radically changed from the one that I 
described earlier, based on cost reimbursement, to one 
based on competitive pricing and a firm contract price. 


In the 1970s there suddenly developed a very buoyant 
international market for ships. In order to exploit this 
sudden external demand, the government introduced a 
new program which provides for payment of up to 17 per 
cent of the cost of vessels built in Canada for export. The 
program produced since its inception in 1970 almost a 
billion dollars’ worth of export contracts, shipyards sub- 
stantially revamped their methods of operation, and they 
have engaged in multi-unit production. They have now 
developed a recognized competence in international 
markets. 


Finally, in March last year the two subsidy programs, 
the one for the domestic market and the one for the 
external markets, were replaced by one program. This 
splits the grant into two components, one of 3 per cent 
available as a matching contribution towards shipyard 
modernization—that is where the government matches the 
industry expenditure—and a 14 per cent outright subsidy 
designed to decline by 1 percentage point each year until a 
maximum of 8 per cent is reached in 1981. It is too early at 
this stage to say what the net results of that approach are 
likely to be. 


Mr. Chairman, I think it is interesting to note the shift in 
focus that I have described from government procure- 
ment to domestic commercial markets and, finally, to 
international markets. I understand that at each phase in 
the process of this almost continuous strategy develop- 
ment, industry participated in the definition of the prob- 
lem and the identification of the options open to deal with 
the problem. This does not automatically mean that indus- 
try in each and every case agreed with the approach. For 
example, during the 1965 changes, I believe, they 
expressed considerable concern as to whether or not this 
was in fact the right approach. 


Mr. Chairman, I am not sure whether I have given you 
the answers you wanted, but I can assure you that the 
answers I have given are factually correct to the best of 
my knowledge. Of course, once again, they do involve a 
large element of subjective judgment. 


The Chairman: I think we should not spend too much 
time on shipbuilding, but since Senator Carter raised the 
subject at our last meeting and since he apparently wants 
to ask a question relating to that, I will allow a couple of 
questions. 
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Senator Carter: Mr. Chairman, I do not want to pursue 
at great length the commentary which the witness has 
given. I appreciate the difficulty under which he is labour- 
ing in having to deal with policy decisions, but if I under- 
stand him correctly, he said it was the policy or the proce- 
dure of the department to let the private sector do the 
decision making. Is that a fair interpretation of what you 
said, Mr. Drahotsky? 


Mr. Drahotsky: I am afraid, senator, I could not go as far 
as that; that is, if you mean that by allowing the private 
sector to participate in the decision-making process, they 
become party to the final policy decision. In most 
instances I would be inclined to say that the answer is no; 
they are consulted at the stage when the need for a policy 
initiative appears, and they are consulted and their views 
are taken into account in analyzing the situation with the 
hope of arriving at an agreed assessment of what the 
problem or the need is. They are consulted in the process 
of identifying the options available to deal with a problem. 
But the final decision on the nature of the policy initiative, 
of course, belongs to the government. 


Senator Carter: When I asked the question, my mind 
was working along totally different lines from the answer 
I received. Somebody has said that one of the best ways to 
describe science policy—and science policy is what we are 
interested in here—is as research, R&D and innovation, 
and this is the meat of this committee, and one of the best 
ways of looking at science policy is in terms of problems 
being solved. So I would ask what problems are being 
solved or what problems you are wrestling with. Who 
decides what these problems are? That is the point I 
wanted to get to. I realize that the shipbuilding industry is 
a special case because it is a vital industry, essential to our 
national security, and however inefficient it may be we 
cannot let it die; we simply have to keep it alive. So if we 
can find a way of exploiting it and getting it working for 
the benefit of the domestic market, so much the better. 
But that is not the meat of what I am interested in. I am 
interested in what problems in the shipbuilding industry 
we are wrestling with and who decides on the problems. 


Mr. Drahotsky: If I may generalize the question, Mr. 
Chairman, and move away somewhat from the shipbuild- 
ing industry and talk in general terms of policy formula- 
tion, there is a variety of ways in which a problem that 
many require a policy response is identified: sometimes it 
is identified by the industry concerned; sometimes it may 
be identified at the ministerial level; and in some cases it 
may be identified in the process of our analysis of the 
performance of various sectors. So the process may be 
triggered off in a variety of ways, and it may be in the 
private domain or in the government domain or in the 
political domain, as quite often is the case. How one then 
responds to a particular problem or opportunity varies 
greatly depending on the nature of the particular issue, to 
what extent it is characteristic of a sector of industry, or 
whether it represents an issue or an opportunity for one 
particular firm. Then there is the consideration of what 
the mechanics available are, whether the industry is 
organized or whether, as quite often happens, it is largely 
dominated by one firm which, to a large extent, influences 
the performance of that particular sector. So the way that 
the responses are developed will vary from one case to 
another. 

Senator Carter: 
problem? 


Could I just mention one other 
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The Chairman: Just one. 


Senator Carter: We have a problem with shipping due to 
high cost and a shortage of energy. Because of that, a 
great deal of research has been going on into the use of 
wind energy for ships—almost going back to the old sgail- 
ing days—so my question is this; Are we doing anything 
on that? Are we up to date on what is being done in other 
places? Just where do we fit in in this type of problem? 
Are we doing anything about it at all? Are we interested in 
it? Is MOSST interested in it? Is anyone interested in it? 


Mr. Drahotsky: If it is a question of basic research, to 
come up with new ways of utilizing wind power as a 
source of energy, Iam aware that this was one of the areas 
identified by the task force on energy R&D which is 
orchestrated, if I may use that term, by the Department of 
Energy, Mines and Resources. I am not positive, but I 
would imagine that NRC would be involved in that par- 
ticular area. My department does not as a rule either 
directly engage or directly contribute to basic research. 


Senator Godfrey: I just cannot resist the comment that 
the shipbuilding industry seems to be one sector of our 
economy in which a pure free market system does not 
seem to have been working to perfection. 


Mr. Drahotsky: That is also so throughout the world. It is 
not the only sector of our economy which finds itself in 
that position. 


Senator Godfrey: It is an obvious example. 


The Chairman: To return to your original statement, 
you said that you have a passive attitude toward the 
problems that industry is bringing to your attention for 
assistance. This means, of course, that you do not have 
any great or specific system of priorities. That answers, I 
believe, some of the questions which were raised last 
week. However, the other aspect was the assessment of the 
results of your program. You may not have priorities, or 
you many adopt a passive attitude, but surely you areina 
position to assess the results as to whether these grants 
are a good investment in terms of producing new tech- 
nology, for instance. I do not believe you dealt with this in 
your opening statement. 


Mr. Drahotsky: Yes, Mr. Chairman; perhaps I should 
endeavour to sum up what admittedly was a rather dis- 
jointed response given at the last meeting. I would be 
inclined to put it this way: We, indeed, look at the perform- 
ance of our individual programs in the context of their 
narrow objectives. The evaluation that is carried out is in 
terms of looking at individual projects, the extent to which 
our support has led to commercialization, as anticipated, 
or the extent to which there may have been failures. We 
have also looked at and are in a position to give you a 
generalized view of the results of the IRDIA program 
which, I must say, is not that different from the assess- 
ment that Mr. Drury placed before you when he was 
appearing before this committee. That is, that by and 
large the IRDIA program has not generated the level of 
activity in Canadian industry which it was originally 
expected it would generate. There are a number of rea- 
sons why this has happened and I would be glad to go into 
those. 


The Chairman: We will come to that when we consider 
the specific reference to IRDIA in your brief. Are their 
any other questions with respect to the general aspects? 
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Senator Grosart: Mr. Chairman, it seems to me that we 
are not going to get anywhere until we receive some 
answers to the major questions in this whole area of the 
relationship of R&D and industrial innovation to our 
broad economic problems. I do not know whether the 
assistant deputy minister is the person of whom we should 
ask this question, but are we satisfied with the situation in 
which: firstly all or most of the government programs 
intended to assist industry have failed—and apparently we 
have that admission; secondly, our percentage gross ex- 
penditure on R&D in Canada is declining, when in some 
of the countries with which we are competing it is general- 
ly increasing; thirdly, on the evidence, our percentage of 
manpower engaged in R&D and innovation in industry is 
unbelievably lower than that of comparable countries. 


There are some figures here, for example, that R&D 
manpower engaged in industry, on the average, in France, 
West Germany, Japan, The Netherlands and Sweden is 
25.8 per 10,000 population and in Canada it is 8.5. The 
comparable figure is that the percentage of R&D man- 
power in universities is approximately the same. However, 
of course, when we come to the total manpower we are not 
much more than half. 


Again I come back to it, and I am sorry to have to do it, 
but we had, five, six or seven years ago, a statement that it 
was high government priority to shift funding into indus- 
try, and all the evidence is that it has not happened. Does 
anyone care that this is the situation? Is it wrong? Are we 
satisfied? Do we intend to continue with the present trend 
of the funding of R&D in industry decreasing? If not, do 
we intend to reverse it? And, if so, how? I ask these 
questions because I read in the department’s brief that 
there is to be a “new industrial development policy.” It 
then lists the policy proposals, none of which shows much 
concern with respect to these matters and none of which 
states that we really are going to reverse some of these 
trends; but we intend to. It winds up by telling us that “in 
response to the Cabinet’s instructions the first thing we 
have done is set up an interdepartmental committee on 
industry policies and strategies.” 


I do not intend to bother asking many more questions 
until I get an answer as to whether this is going on. If it is, 
we might as well wash up the committee and say there is 
nothing we can do if there is no strategy policy, intent, will 
on the part of the government to do something about this 
falling level of GERD and FERD and every other aspect of 
the potential of Canadian productivity and its position in 
the export markets being improved from the present sit- 
uation. That is the question I asked and I cannot get an 
answer. I do not know why. 


The Chairman: Will you give an answer, Mr. Drahotsky? 


Mr. Drahotsky: I will make every effort to do so, Mr. 
Chairman. I believe Senator Grosart really raised three 
fundamental questions. The first is: Are we satisfied with 
the innovative performance of Canadian industry? And 
the answer is—I am again replying as a government offi- 
cial—that we obviously are not satisfied and most likely 
will never be satisfied. It would be, in my view, disastrous 
if we were Satisfied. 


Senator Grosart: Some countries that are satisfied are 
doing very well. 


Mr. Drahotsky: Perhaps I shall deal with that statement 
next. My figures show, looking at OECD countries and 
using the standard measure of gross expenditures on 


R&D in relation to GNP, that among the 10 industrialized 
members of OECD the ratio of GERD to GNP varies from 
1.2 per cent for Belgium and Canada to 2.6 per cent for the 
United States. 


Senator Grosart: So we are at the bottom of the list? 


Mr. Drahotsky: In that comparison we are at the bottom 
of the list and on about the same footing as Belgium. 


Senator Grosart: And Ireland. 
The Chairman: It is a little lower in Ireland. 


Mr. Drahotsky: Interestingly the figure for Japan is 1.6, 
as it is for Sweden; so we are by 0.4 percentage points 
worse off than Japan and Sweden. 


With respect to the decline that has been occurring in 
innovative performance over the past four of five years, I 
would like to draw the attention of the committee to a very 
interesting article in Business Week of February 16, en- 
titled ‘“‘The Breakdown of U.S. Innovation,’ where the 
statement is made that real spending by industry—that is, 
in real terms—for basic research has slipped by 12 per 
cent and that federal funding for research within industry 
over the past 10 years fell by 45 per cent. The article tries 
to indicate some of the possible reasons why the rate of 
innovation in the most innovative of all industries in the 
world is falling so drastically. 


Senator Rowe: Is that in the United States? 
Mr. Drahotsky: Yes. 


Senator Rowe: Would that decline be the result of cur- 
tailment of their space program? 


Mr. Drahotsky: From the way the article reads, I believe 
the impact of defence spending has been taken out of 
these figures. In any event, it is not mentioned here as the 
main reason for the decline in innovative activity. 


The Chairman: In any case, I put on the record a couple 
of weeks ago the fact that the United States intended to 
increase its expenditures by 11 per cent this year, in 1976, 
so perhaps the trend toward decline in recent years will go 
up and will follow the trend of the 1960s, at least in 1976. 


Mr. Drahotsky: If I might broaden this comparison, in 
the July-August 1975 issue of the OECD Observer there is 
a very comprehensive article on R&D trends in the OECD 
area since 1971. Some of the findings of that particular 
analysis are that in Canada, France, the United Kingdom 
and the United States, national R&D potential continues 
to decline. The share of GNP devoted to R&D is falling. In 
the Netherlands and Iceland the real growth of GERD is 
well below 5 per cent, and there is a detailed analysis, and 
detailed tables, not only on trends in R&D expenditures— 
which, with a few exceptions, are drastically downward in 
all OECD countries—but also on the respective share of 
R&D expenditure as between government, private enter- 
prise and foreign sources. 


Looking at that analysis, I cannot say that our perform- 
ance, in relative terms, compares that badly. But, again, 
that is not to say that we ought to be satisfied with that 
performance. It is obvious that over the past four years, in 
any event, the total economic climate in Canada, in the 
OECD countries and internationally, has not been very 
conducive to expenditures on innovative activity, which, 
as the committee is aware, is an area which traditionally 
gets hit when industry is facing up to tough competitive 
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pressures, when profits are declining and when manage- 
ments have to tighten their belts and make pretty tough 
decisions on how to allocate their overall expenditures. 


I believe it is a matter of historical record that that is 
where the first cuts normally come, in expenditures devot- 
ed to research and development. 


I cannot comment on the usefulness and validity of the 
use of scientific manpower figures as a basis for assessing 
the relative innovative performance of various countries, 
because obviously there will be a wide variation in this 
particular element, depending on the extent to which a 
particular country relies entirely or exclusively on native 
research, indigenous research, or the extent it relies on 
imports of technology, as Canada has traditionally been 
doing for the reasons I believe we discussed briefly at the 
last meeting. 


The Chairman: We do not import only technology; we 
import products. 


Senator Grosart: Yes. Not much technology either. But 
this does not alter the basic question, which is that the 
federal percentage of funding in industry is declining in 
spite of continual statements that it was government 
policy to increase it. That is the point I come back to. What 
is the answer? Has it been impossible for the government 
to get this policy implemented? Is it the intention not to 
care whether or not it happens? I am talking about a 
statement of the Canadian government—a_ statement 
which has been made repeatedly. Yet, we have this decline 
and no one will say why. 


Senator Godfrey: That is not being fair to the witness. 
He just gave what I thought was one very good explana- 
tion, that being that we had a recession for four years. 


Senator Grosart: I do not want to argue, but the reces- 
sion had nothing to do with the transfer of the money 
from one performance sector to another. It does not 
matter if it is $10, $100 or $10,000; it has nothing to do with 
it. 


Senator Godfrey: You are making general statements. I 
think I should comment, Mr. Chairman, because Senator 
Grosart just made a sweeping statement, that I know of a 
very large company which was looking at another com- 
pany which was in financial difficulty and decided that if 
it bought that company it could put it in the black in three 
months simply by eliminating all research and develop- 
ment, all engineering, and contract in the United States at 
a very small fraction of that company’s current costs in 
that connection. The government cannot be blamed for 
that kind of attitude; it cannot be blamed because a com- 
pany decides to get the same kind of thing in the United 
States for a fraction of the cost. 


Senator Grosart: I am not talking about industry’s deci- 
sions at all. I am talking only about the decision of the 
federal government to implement its own stated policy to 
transfer more of its own funding into industry so that we 
will not continue to be at the very bottom of the ladder in 
that respect. On a comparative basis, probably less than 
half the percentage of government funding—and I want to 
make it clear that I am talking only about government 
funding—is devoted to industry in Canada compared with 
many other countries. 


Senator Godfrey: But how do you jam it down industry’s 
throat? 
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Senator Grosart: Perhaps the witness can give us an 
answer. 


The Chairman: Perhaps this should be pursued on the 
floor of the Senate. 


Senator Godfrey: If Senator Grosart is going to give a 
few speeches, I would like to give one, too. 


Senator Grosart: I am simply asking questions, and they 
are not political questions. 


Senator Godfrey: I know that. This has nothing to do 
with politics. 


Senator Grosart: This is the first time we have had this 
kind of reaction in the committee. 


Senator Godfrey: I was not even thinking of politics. 


Senator Grosart: Perhaps the witness could answer the 
question. 


Mr. Drahotsky: Unfortunately, I cannot answer your 
question, Senator Grosart, with respect to total federal 
government R&D activity. I do not have those figures, nor 
is it within my competence to comment on the global 
performance. If I may, I should like to answer the ques- 
tion in the context of the expenditures for which the 
Department of Industry, Trade and Commerce has pri- 
mary responsibility. 


If you add up our four technology-oriented programs, 
IRDIA, DIP, PAIT, and IRAP which is administered by 
the National Research Council, my figures show that, in 
terms of expenditures under those four programs, expen- 
ditures increased without interruption until 1973-74, when 
they reached a total of $112 million. 


It would really be inconsequential to mention the level 
from which those programs started, because they were 
new programs. For that reason, any percentage compari- 
sons would be ridiculous. The fact is, there was steady 
growth in program expenditures up to and including 1973- 
74, at which time they accounted for 20 per cent of total 
industrial R&D. In 1974-75 there was a decline to a level of 
just over $100 million, and a corresponding decline in the 
percentage of total industrial R&D represented by those 
expenditures. That percentage declined to 16 per cent. 


Senator Grosart: We are talking about $100 million out 
of $1.3 billion? 


Mr. Drahotsky: Yes, senator. 


The Chairman: Do you turn down many requests from 
industry? 


Mr. Drahotsky: To answer your question properly, Mr. 
Chairman, I would have to backtrack. Because of the 
manner in which requests are brought forward through 
our system, the answer to your question could not be 
taken as representative. Most of the requests that come 
before the approval committees have been developed with 
the firms concerned. The requests are taken from the 
concept to the final application for support. In that sense, 
I would imagine that the rejections are indeed few. The 
reason for that is the way in which the applicant is almost 
taken by the hand and assisted at.each and every step in 
formulating the proposal and in placing it before the 
approval committee. 


Senator Grosart: With respect to the new industrial de- 
velopment policy which is referred to on page 7 of the 
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brief submitted by the department to the committee, how 
will this differ from the old policy, and why the differ- 
ences? Why are they necessary and what will they 
accomplish? 


Mr. Drahotsky: I suppose the essential difference would 
be one of using an essentially ad hoc reactive approach to 
the identification of problem areas, or opportunities, as 
compared to a systematic approach. That would be the 
essential difference. Our sector branches have now 
embarked on a systematic assessment of the opportunities 
and constraints which individual sectors of Canadian 
industry face, with the view to identifying what action, 
whether in the area of market development, technology, 
management, financing, or restructuring, may be required 
to assist those sectors in maximizing their potential. 


Senator Grosart: Would this include sending teams 
abroad to discover technology that may have an applica- 
tion in Canada, to assess markets, to assess present 
Canadian shares of markets—whether they be shipbuild- 
ing, or anything else—and to come up with a deliberate 
policy to improve Canadian performance in these areas? 


Mr. Drahotsky: That is, indeed, part of the process which 
is already well under way. I believe there was just recently 
a pulp and paper mission to one of the Common Market 
countries, and there was a sizable mission to Japan relat- 
ing to housing and wood products. As I say, this is a 
process that is well under way. I believe the only limitation 
on it is the limitation imposed by available resources, 
financial and manpower. 


Senator Grosart: We have heard about these missions 
for years. Are you speaking of the type of mission we have 
had when the minister goes over with a group of par- 
liamentarians, or a group from industry, or is this a tech- 
nological manpower mission? I am thinking of what the 
Japanese did. Is this a group of scientists of various 
kinds—using “science” in the broadest sense—going over 
and really searching for markets and innovative concepts? 
I am thinking of it from the point of view of the 
department. 


Mr. Drahotsky: I would imagine when we do participate 
in science and technology missions, of which we have had 
a number, including some to Japan, Germany and Bel- 
gium, the purpose of those missions is to identify the scope 
that exists for information exchanges, the sharing of tech- 
nology or new joint projects, technology-oriented projects. 
That is one kind of a mission. We also have what might be 
described perhaps as more pedestrian missions, which 
zero in on a particular commodity, such as lumber, and in 
a way try to define the scope that exists for exports, for 
the sale of those products, or for joint ventures relating to 
the manufacture of those products, or the exchange of 
technology and know-how. I would be inclined to say that, 
in my experience at least, no two missions are the same. It 
depends on what the thrust is, what country is being 
visited. 


In many instances, especially lately, we have been invit- 
ing participation from the private sector on those missions 
with the idea that in many countries, including Japan, for 
example, governments’s presence is highly desirable at the 
initial stages, but then it is up to the private industry to 
carry on and reap the benefits of this government umbrel- 
la. You may recall that about two years ago Mr. Pepin led 
a very substantial mission to Japan, and I believe we are 
still reaping the benefits of that effort. 
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Senator Grosart: How many are at work around the 
world right now? 


Mr. Drahotsky: I am sorry, I cannot answer that. 


Senator Grosart: Is anybody at work today around the 
world? The Japanese for many years had 23 missions 
continuously on the go around the world. 


Mr. Drahotsky: All I can say is that Mr. Jamieson, as you 
know, has just returned from an extensive tour of South- 
east Asia. I believe he will shortly be leaving for Western 
Europe. He has already visited France and Switzerland, 
which was shortly after he accepted his new portfolio, and 
that was strictly a selling mission, a hard selling mission. I 
am sorry, but I cannot say how many missions we have in 
the field at the present time. I could get the information. 


Senator Grosart: Without throwing any aspersions on 
the usefulness of ministerial missions, this is not really 
what I am asking about. I am asking: do we have groups 
of technologists going around the world trying to see what 
we can do about upgrading our position in the most 
important markets in the world today, which is scientific 
innovation? I am not saying we should. I am merely 
asking whether this is the technique, or whether it is part 
of this new industrial development policy. 


Mr. Drahotsky: An important element of the industrial 
development policy, which is an element arising directly 
out of the new approach, is what we call the industrial 
co-operation approach, which at this moment we are 
aiming, with the exception of Japan, almost exclusively at 
the members of the European Economic Community. Just 
before Christmas my colleague, the assitant deputy minis- 
ter responsible for industrial development, visited I 
believe at least half a dozen Western European countries 
to identify the opportunities that exist for technological 
exchanges, joint ventures, joint ventures in third coun- 
tries, licensing agreements. The results of the first con- 
tacts of that kind are being assessed at the present time, 
and there will be a follow-up planned for the spring. I 
suppose the answer is that we do not have people contin- 
uously circling the globe in search of opportunities all 
over the world. I believe it would be right to say that we 
use the rifle approach rather than the shotgun approach 
at this time. 


The Chairman: It seems to me, Senator Grosart, that 
you are now questioning our witnesses on specific areas of 
the brief, especially in reference to that section of the 
brief. I still have a few general questions to ask, going 
back to our main concern, and I would like to pose them 
before we start dealing with specifics. 


I understand that the department’s industrial mission, 
as opposed to its trade mission, is to help Canadian manu- 
facturing mainly, and in particular to assist that sector of 
the Canadian economy in attaining the best possible level 
of innovative performance. Am I right in making that 
statement? 


Mr. Drahotsky: Among other things. Concern for 
innovative performance is one element of the effort. 


The Chairman: If we start from there, in my view the 
various measures specifically designed to improve indus- 
try’s innovative performance fall into four broad catego- 
ries: fiscal incentives, government in-house R&D and 
other scientific activities, contracting out or the ‘““make or 
buy” policy, and other services—the last category, other 
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services, including scientific and technical information 
which helps to provide patterns and so on. Do you think 
these four categories more or less cover the whole area of 
possible government assistance to improve the innovative 
capacity of Canadian industry? 


Mr. Drahotsky: I would add to your list, Mr. Chairman, if 
I may, the process of opportunity identification, which I 
would separate from the ‘“‘transfer of information” ele- 
ment that you have mentioned. 


The Chairman: We could include this in the residual 
category which I identified as “‘services.”’ 


Mr. Drahotsky: Which, to me, is a very important 
element. 


The Chairman: Let us say for the time being that these 
four categories are more or less adequate to cover the 
area. There are at the moment three incentive programs 
left, DIP, PAIT and IRAP. Out of these three programs, is 
it not true that your department is responsible for only 
two? 


Mr. Drahotsky: That is right. 


The Chairman: Therefore, in that area you control only 
two-thirds of the programs which are available in terms of 
fiscal incentives to industries. To go to another category of 
assistance, is it true to say that ITC has no responsibility 
whatsoever with regard to government labs, not even 
those whose mission it is to serve manufacturing 
industries? 


Mr. Drahotsky: That is so at the present time. 


The Chairman: Is your department involved in the 
actual implementation of the ‘“‘make or buy” policy, which 
is another category? 


Mr. Drahotsky: It is my information that we were very 
intimately involved in the formulation of the ‘make or 
buy” policy. 


The Chairman: But not in its implementation? 


Mr. Drahotsky: We are not directly involved in its 
implementation, although I understand we are frequently 
consulted on specific projects. 


The Chairman: Coming to the last category in my series 
of questions, is ITC involved in the actual operation of the 
Canadian Institute for Scientific and Technical 
Information? 


Mr. Drahotsky: I will ask Dr. Wagner to deal with that 
question. 


Dr. Sydney Wagner, General Director, Office of Science 
and Technology, Department of Industry, Trade and Com- 
merce: Mr. Chairman, we are not involved in an operating 
role in the Canadian Institute for Scientific and Technical 
Information. On the other hand, I believe the committee 
should be aware that there is an advisory board on scien- 
tific and technical information, and Iam a member of that 
board. 


The Chairman: As far as I can see, among the four 
categories I have identified, to assist industry in improv- 
ing its innovative performance, you have no direct respon- 
sibility, as a department, in three of these categories and 
you have only direct responsibility for two of the three 
fiscal incentive programs. So, under those conditions how 
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can you accomplish successfully and efficiently your 
mission? 


Mr. Drahotsky: The mission being? 


The Chairman: In particular, to help improve the 
innovative performance of industry. 


Mr. Drahotsky: The mission being to assist Canadian 
industry in improving its competitive performance? 


The Chairman: And its innovative performance, 
because we are still talking about increasing industry’s 
share in R & D, leading to possible innovation. 


Mr. Drahotsky: Well, that is, indeed, a highly relevant 
and complicated question. I believe I have already indicat- 
ed that so far we have not faced the situation where we 
have exhausted the funding available to us for our innova- 
tive technology oriented programs. To that extent one 
could conclude, inasmuch as there is scope for improving 
innovative performance in Canadian industry, through 
the instruments available to us, and to the extent that 
Canadian industry has availed itself of instruments avail- 
able to us, that we have not failed in our mission. 


Now, it may well be that other more powerful instru- 
ments are needed to stimulate a higher level of innova- 
tive activity in Canadian industry, and I am sure most of 
us will agree that that is so, and that other more powerful 
instruments are, in fact, available. I do not think Iam ina 
position to comment on why the government prefers to 
use one policy instrument to promote innovation rather 
than another. 


The Chairman: The government as a whole is using all 
these various approaches that I have described, but they 
are not under the direct responsibility of the department 
which has the mission, it seems to me. Perhaps I should 
not put that question to you but rather to the minister. 


Senator Bell: It is rather fundamental, Mr. Chairman. 


The Chairman: It seems to me that it is rather funda- 
mental, because if you give a mission to a department and 
you do not give the instruments to achieve that mission, it 
is not too surprising that the mission is not accomplished. 


That completes the series of questions I had. 


Senator Godfrey: I should tell you at the beginning that I 
am not too familiar with these programs and I should 
explain also that I was not originally on the Senate’s 
Science Policy Committee and, therefore, I do not speak 
with the same authority and I have not the same dedica- 
tion to the first report as some of the other members. 


Now, having said that, in terms of the grants, could you 
give us some idea, with reference to the percentages of 
grants that are given for research and development, as to 
how many companies benefit by them? In other words, 
dealing with the top ten companies or top fifty companies 
that get the most, what would their percentage be of the 
total grants? I have the impression that these are concen- 
trated in a few large companies. Am I right or wrong? 


Mr. Drahotsky: If I may, Mr. Chairman, I would invite 
Mr. Graham, who is the acting director of the program 
office in the department to throw some light on this statis- 
tical question, if he can. 


Mr. W. R. Graham, Acting Director, Program Office, 
Finance and Programs, Department of Industry, Trade 
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and Commerce: It is true that the grants are, in the R&D 
area, heavily concentrated in the larger companies. Of 
course, they are the ones that are capable of undertaking 
the larger projects and therefore I believe that is reason- 
able. By way of statistics, the twenty largest companies 
have approximately 40 per cent of the total R&D money. 
That is an approximation, but it is in that area. 


Senator Cameron: What would the total number of com- 
panies receiving R&D money be? 


Mr. Graham: Under the earlier program, which has just 
finished, there were 3,000 companies in total that had 
taken advantage of that program. In the case of the PAIT 
program, which is continuing, we have had now some 900 
companies which have taken advantage of that program. 


Senator Carter: Can you give a figure in terms of dol- 
lars, with reference to these 3,000 companies, or a percent- 
age of the total grants? How much do they receive? 


Mr. Graham: Excuse me; I am not sure that I under- 
stand you. 


Senator Grosart: What is the average? 


Mr. Graham: The average grant is approximately $150,- 
000 across the whole spectrum of the program. 


Senator Carter: That is only for the one program, the 
IRDIA program? 


Mr. Graham: No, that applies more directly to the PAIT 
program. Under the IRDIA program, the average would 
be considerably less—I am estimating here—and it would 
perhaps be somewhere in the $40,000 range. 


Senator Godfrey: With reference to these top 20 compa- 
nies that get 40 per cent, what kind of money are we 
talking about? What does that 40 per cent translate into, 
when we talk of dollars and cents? 


Mr. Drahotsky: Perhaps I can deal with that question by 
giving you a general overview of the order of magnitude. 
Under the PAIT program since its inception in 1965-66 up 
to and including fiscal 1974-75 total expenditures have 
come to about $140 million and have involved some 865 
projects. 


Senator Godfrey: That is just projects, not different 
companies. 


Mr. Drahotsky: Projects, yes. That should provide you 
with an overall idea. 


Mr. Graham: Could you put your question in context 
again, senator? 


Senator Godfrey: I just want to know what the total 
figure is so that we can have some idea of how much 
money these 20 companies have received in total. You 
have mentioned a figure of $140 million. 


Mr. Drahotsky: Mr. Chairman, while Mr. Graham is 
looking for the IRDIA figure, I will give you the DIP 
figure on the same basis. Since the inception of the pro- 
gram in fiscal 1959-60 up to and including fiscal 1974-75, 
the total expenditures have amounted to $475 million and 
have involved some 730 individual projects. 


Mr. Graham: In terms of IRDIA, the 961 applications 
have produced grants authorized of $26 million. 
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Senator Carter: Do you mean applications approved or 
simply applications? 


Mr. Graham: It is applications approved, senator. 


Senator Grosart: Mr. Chairman, the obvious question, to 
me, is: Is the problem here the incapacity of some sectors 
of Canadian industry to absorb grants of no more than, 
say, an average of $150,000 a piece? Is this part of the 
problem? 


Mr. Drahotsky: Mr. Chairman, I believe there is no neat, 
simple answer to the question why, at first sight, we 
appear to be incapable of generating a greater degree of 
utilization of our programs. 


The Chairman: But do you go and seek customers, with 
your passive attitude? 


Mr. Drahotsky: Could I ask Dr. Wagner, who is more 
familiar with how the programs work, to see if he can 
throw some light on this? 


Dr. Wagner: There really are a couple of aspects, Mr. 
Chairman and senators, that one should keep in mind. In 
the first case I think there is in fact some lack of ability on 
the part of many Canadian companies to absorb more 
than a certain number of funds. For example, take the 
case of many small companies or medium-size companies 
coming in for the first time, or just the second time, one of 
our greatest concerns is to make sure, first, that the 
project they want to develop is a viable one from a techno- 
logical point of view; second, that it is likely to make some 
money for them somewhere down the road; and, third, to 
ensure that they know how to manage that particular 
project once they have it inside. In fact, our examination 
of the results of projects shows that most projects do not 
fail for technological reasons; most projects, in fact, do 
not even fail for financial reasons of whatever sort. They 
fail because companies, for whatever reason, are unable 
to manage the projects. Either they misjudge the market 
or they misjudge the cost. 


Coming back to the reason that big companies take big 
projects, it is that they have the management ability to 
manage these big projects. They have the financial 
resources to take the risk, and, in fact, to a first approxi- 
mation, although it may be a bit unfair to say this, the big 
companies spend the big money and take the least risks. 
The riskier projects usually are the smaller company 
projects. 


The Chairman: And very likely the civil servant who has 
to approve or disapprove the project is more at ease when 
dealing with a big company, because it poses less risk for 
him as well. 


Dr. Wagner: Well, I am a civil servant, but if I might take 
issue with you, Mr. Chairman, what I would like to assure 
WO 5 2 


The Chairman: I was one, too! 


Dr. Wagner: What I would like to assure you is that we 
are quite excited when we in fact see a small company 
taking a risky project. One of the things we are at pains to 
do is try to make sure that that company takes the steps it 
needs to take in order to be successful. One of the biggest 
problems that we have, in fact, with companies is convinc- 
ing them to employ more competent people. A characteris- 
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tic of a small or medium-size company is that it has one 
person or just a few people in management. A characteris- 
tic of those people is that they tend to try to want to do 
everything themselves. It is extremely difficult to convince 
the president or the general manager in charge of produc- 
tion of the company that he really needs a good, high-qual- 
ity engineer, and that he is going to have to pay a substan- 
tial sum of money for him, and that we would not even 
mind having that man’s salary as part of the project. It is 
often still difficult to convince them to come in. So, in fact, 
we are looking at a situation in which we are trying to 
push as much technology into companies as we can. Even 
so we have in more years than I care to remember not 
spent all of the funds available to us. 


Senator Godfrey: I am not a mathematician, I am just a 
simple lawyer, but I want to make sure I have drawn the 
right conclusions from what I have been told. It would 
appear to me, from the figures that you have given, that 
$256 million has been divided among 20 companies under 
these programs, which, if my arithmetic is good, means 
$123 million per company, which is not bad. 


Dr. Wagner: That is not a particular figure, senator, that 
I have in my mind, but some of the larger companies are 
able to use some fairly substantial funds. 


Mr. Graham: The figure of $124 million is about right, 
senator. 


Senator Grosart: What is the largest grant? 


Dr. Wagner: Going a bit from memory, senator, it would 
be $40 million, I guess. That would be the total contribu- 
tion. I guess that is the largest one we are involved in right 
now. 


Senator Grosart: What is the status of venture capital 
investment? 


Dr. Wagner: It depends, senator. 


Senator Grosart: You are talking about management, 
which is what venture capital normally supplies. 


Dr. Wagner: I think, in talking about venture capital, 
first it depends on whom you talk to, and, second—and I 
think that I have now come to some sort of position on 
this—there does seem to be a genuine shortage of venture 
capital, provided you are not talking about starting a new 
company. People who have venture capital themselves, or 
who manage venture capital funds, simply do not want to 
be bothered with administering anything in the way of a 
start-up, for two reasons: one is that that is the riskiest 
part of the process; but, even more, rather than the risking 
of the money, is the time that this takes. Most venture 
capitalists have come to realize that to be successful—to 
make money—you have to have somebody on the manage- 
ment of the company who, if, for example, it is a question 
of putting a piece of technology together, can make dead 
sure that the technical man does not take over in an 
arbitrary way from the manager, or vice versa; that is, 
that the financial man does not so constrain the technical 
man that the project cannot be a success. The time spent 
in that kind of way is the time which is at the greatest 
premium, and it is one of the reasons why you find little or 
no money available between zero and $250,000. I might say 
that the situation is not dissimilar in the United States. 


Senator Godfrey: I must say that that is the experience I 
have had. 


I RA 


March 24, 1976 


Senator Bell: Following on from that, suppose we want 
to infuse massive amounts of capital—risk capital, or 
whatever—into helping our industry do the things that we 
do best in this country—I assume that is the least risky 
thing to do—and there is only a certain amount of capital 
available, and you have government competing with a 
private industry that the Department of Industry, Trade 
and Commerce is trying to assist, is there some communi- 
cation among the rest of the government departments, 
who are saying, “Hands off! We need some capital put into 
this segment of our more innovative type of develop- 
ment’? Is there any communication that will fit in with 
this type of thing? 


Dr. Wagner: I have not quite got the thrust of that 
question. 


Senator Bell: I think I have scooped too many things 
into this basket at once. We have been dealing with large 
problems, but take the small problem, where you have an 
industry that has a great technological future, it is off the 
drawing board, PAIT is assisting, and so on, but it must go 
out and raise private capital, too, in equal quantities, while 
you, at the other end of the country, have a fairly similar 
type of endeavour going on which has been taken over 
and is now a government enterprise. The capital is going 
to be a little bit drier for the riskier company, even though, 
with an objective evaluation, it perhaps would not be that 
way. In other words, if we have not had a great deal of 
enthusiastic acceptance of IRDIA’s policies, is this 
because things are a little bit weighted—let us say that 
some things are more equal than others—if the govern- 
ment is backing them or is doing the developing, with all 
the in-house research and development funds? 


Dr. Wagner: There may be two parts to that question, 
senator. I hope you are not putting forward the proposi- 
tion that the government in fact buys up companies and 
then goes into competition with private companies. At 
least, if that happens, I am not aware that it happens to 
any great extent. 


Senator Grosart: It has happened. 


Dr. Wagner: Yes, but as a rule that is not the problem we 
are talking about. You are talking about in-house research 
versus research in industry, and the in-house people 
having certain advantages. Once again, on a first approxi- 
mation, one must not exaggerate the in-house problem. 
Government departments, by and large, have laboratories 
to do their job. Now, I am the first one to believe that to 
the extent that it is possible, anything in a government 
laboratory which might be useful to industry should be 
got out to industry. I think more and more people believe 
that. More and more people are pushing that philosophy, 
of which the “make or buy” policy is one manifestation, 
and there are many other examples of that kind of thing; 
but by and large what is going on in a government labora- 
tory is not industrially oriented, and if one wants to com- 
plain about, or wonder about, or be sad about, the division 
of dollars between government and industry, I for one do 
not think that the dollars are necessarily too high in gov- 
ernment. One might share a little bit here and there, but 
by and large there is a job to be done, and I think the 
spin-off one can look for is marginal if thought about in 
terms of industry as a whole, and thought about particu- 
larly in terms of the manufacturing industry, when you 
put a $25 billion figure on it. You can have some influence 
on that, but I do not think you can look for spin-off from 
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government laboratories for an important, massive input 
in there. 


The Chairman: I certainly would question that, because, 
surely, there are quite a number of government labs 
whose essential mission is to help industry. 


Dr. Wagner: I am talking on a proportional basis, Mr. 
Chairman. 


The Chairman: I am talking about that, too. I will again 
use my favourite example. What has the forest products 
laboratory to do with the mission of the Department of the 
Environment? 


Dr. Wagner: Well, without trying to answer that ques- 
tion, Mr. Chairman, the forest products laboratory is 
pretty modest in size when thought of in the context of 
Canada as a whole. 


The Chairman: How many labs do we have there? 
Dr. Wagner: Very few, really. 


The Chairman: We have at least three big ones, includ- 
ing one in Ottawa. 


Dr. Wagner: Well, I am thinking of this in the context of 
the country as a whole. I am not disagreeing with you that 
one should try to get the maximum one can; but my own 
view is that it is with regard to the industrial sector itself 
that you have to say that it would be nice if they did more 
R & D, even if only in the sense that you use R & D as an 
indicator of industrial health. 


One of the big reasons we do not have much more 
research and development in Canada is because we have 
so many multinational companies here, and they simply 
do not need it. They already get the technology they need. 


One of the things we do with our programs, very often, 
is to convince the parents of multinationals that they 
should give those companies the responsibilities they 
might not otherwise have had. Controlled Data is one 
example, Litton is another, United Aircraft is another, and 
one could go on and name dozens of them; but I think you 
have to remember one other important thing when you are 
looking at technology and industry, and that is that we 
feel, when we go into a project jointly with a company, 
that the results of that project should be developed in 
Canada. In other words, the ground rules are that if we 
share the costs 50-50, and that is usually the sharing ratio, 
the development should take place in Canada, and the 
exploitation should also take place here. 


Many big companies do not want to come in with us on 
that kind of deal. A lot of the foreign owned companies 
would love to have money, but they will not accept the 
criterion of exploitation in Canada. They will sometimes, 
but not across the board. That is one of the reasons why 
the amount of money you can put into them is limited. 


I submit to you that you would not want to see the 
government putting public funds into industry without 
having some sort of handle or lever which would enable us 
to say, ““You will develop that and sell it in Canada.” 


The Chairman: I do not buy this argument to any very 
great extent. While I am not aware of the most recent 
figures, I remember that when we looked at the figures 
back in 1968 and 1969, we discovered at that time that 
genuine Canadian companies were spending less on R & 
D than Canadian subsidiaries. 


7:14 


Senator Grosart: The latest figures I have seen indicate 
the same situation. They do not seem to bear out your 
argument. 


Dr. Wagner: Well, there is a limit, Mr. Chairman. We 
cannot force companies to spend money. 


Senator Grosart: Are you saying, Dr. Wagner, that you 
are not in agreement that it would be sound policy for the 
department to increase federal funding in industry? 


Dr. Wagner: No. I most certainly would like to see it 
increase; but I think one wants to increase it in such a way 
that it is going to be used effectively. That is the key. 
Talking of numbers, and trends, and following up the 
points which Mr. Drahotsky made earlier, I would like to 
point out that one of the reasons that R & D spending is 
going down somewhat is not just because of the new 
economic climate; it is because in fact after about a gener- 
ation or more of post-war exploiting technology, and 
making a lot of money out of it, particularly in the United 
States, Germany and more latterly in Japan, many coun- 
tries are beginning to realize that they were overspending 
in many areas, and so they are cutting down in order to 
get greater efficiency. That is not our problem, but it is in 
fact what has happened. 


Senator Grosart: They peaked. That is the explanation 
of it. They peaked, but Canada did not. 


Dr. Wagner: But Canada’s situation is different. 


Senator Grosart: What we are trying to get at is why, 
and what can be done about it. Perhaps there is no 
answer, but it is very disheartening to think that there is 
no answer, because, if that is the case, then we are going to 
fall behind in what is the most important market in the 
world for us, that is high technology products. 


The Chairman: This brings us, I think, to the questions 
of your review of these programs. I understand you have 
made a review of these programs and that your memoran- 
dum was more or less finalized in September. 


Mr. Drahotsky: Yes, we have completed an internal 
review by the groups involved both on the policy side and 
on the administration side. We are now awaiting the 
results of a review by an outside consultant, Mr. Gordon 
Sharwood, who has been retained to look at our programs 
with the eyes of an outsider looking at them from the point 
of view of their impact as seen by the business commu- 
nity. Mr. Sharwood has not yet completed his review but 
we expect to have it shortly. The intention then would be 
to bring these different points of view together and come 
up with a considered view of what, if anything, needs to be 
done to improve our program framework. 


The Chairman: But in the course of making that review, 
have you made a systematic analysis of the reasons for the 
weakness in Canadian industry in this respect? Because if 
you have not made that kind of analysis, how can you 
improve your programs to fill the need if you do not know 
the need? 


Mr. Drahotsky: We have indeed. We have, in a way, 
asked ourselves the same kind of questions that you have 
been asking us. I hope that through my testimony and the 
testimony given by Dr. Wagner some of the answers may 
have emerged. There still remains the fundamental ques- 
tion of the overall climate in Canada for innovation. That 
is, I believe the fundamental question that your committee 
is also facing, and what can be done to improve the total 
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climate. I gave some of my views on why the climate is not 
perhaps as conducive to innovative performance as it is in 
other countries, at the end of our session last week. Now 
what should be done to improve the overall climate is 
another question. 


Senator Grosart: Are you optimistic? 


Mr. Drahotsky: I am, on the whole, because I would be 
inclined to argue—-but please don’t ask em to prove it— 
that the climate is improving compared to what it was, 
say, 20 or 25 years ago; that Canadian industry is begin- 
ning to recognize that if it is to survive in what will 
undoubtedly be an increasingly competitive world, it 
simply has to accept that if you cannot compete on costs, 
which Canadian industry frequently can not, then the only 
way you can compete and maintain your performance and 
ability to compete is through innovation. I have a feeling 
that that fact is beginning to be increasingly accepted in 
Canadian industry, from just talking to people in the 
business community, as we do and as our people do. 
Perhaps I could ask Dr. Wagner whether he would share 
that view. 


The Chairman: Your optimism. 


Dr. Wagner: I think I would say a qualified yes. I do. In 
the first place I do not have those particulars figures 
available to me right now, but my belief is that there have 
been more small companies starting more frequently in 
the last ten years than we have seen before that. Now, of 
course, a lot of them failed, but that is characteristic of 
any growth process and so long as some succeed, even if 
they become amalgamated with other companies. Often 
big companies get even bigger by absorbing units when 
they get to a certain size—units which they would not 
otherwise absorb. But there is a concern which reflects 
Senator Grosart’s concern about the level of R & Din 
government. Even though, in my opinion, at a first 
approximation it is serving the needs of the department, 
there is nevertheless a genuine and active concern, and 
things are being done to put as much of that out into 
industry as possible, a kind of thing that we did not have 
the same consciousness of ten years ago. In that sense, yes, 
one can be optmistic. 


Senator Bourget: I would like to ask a question in rela- 
tion to what you were saying about smaller companies. I 
was wondering if in endeavouring to get smaller compa- 
nies to take an interest in your programs you are working 
closely with the provinces. As we know, the provinces are 
closer to the smaller companies than the federal govern- 
ment is. So what kind of consultation or collaboration do 
you have with the provinces in the implementation of your 
various programs? 


Dr. Wagner: That is a very good point, senator, and in 
fact in the last year or two we, and other departments 
incidentally, have decentraiized a very considerable 
amount of program-type work. For example, in the PAIT 
program all projects up to sales companies of $2 million or 
projects themselves worth $400 thousand—$209 thousand 
government funds and $200 thousand company funds— 
which would cover most projects and most companies 
with the exception of a few of the really big ones—those 
are all done in the field and decisions are taken in the field 
in offices across the country. 


The Chairman: Before we adjourn, I think we have not 
been totally fair to our two witnesses this afternoon 
because some of the questions we have raised have been 
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very close to being policy questions. So I wonder if it Senator Grosart: Very much so. I quite agree. 
would not be desirable or if it would be the wish of the 


members of the committee to invite the minister to appear 
before us on the next occasion. The committee adjourned. 
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The Honourable Donald Cameron, Deputy Chairman 
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The Honourable Senators: 


Asselin Hastings 
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Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
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(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on J uly 10, 1975 
and printed as an Appendix to the Minutes: of the Pro- 
ceedings of the Senate of that day, and adopted by the 
Senate on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian gov- 
ernment and other expenditures on_ scientific 
activities and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may 
be necessary for the purpose of the inquiry; 


That the Committee have power to send for 
persons, papers and records, to sit during adjourn- 
ments of the Senate and to report from time to time; 
and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 

Robert Fortier, 


Clerk of the Senate. 


Minutes of Proceedings 


Wednesday, March 31, 1976. 
(17) 


Pursuant to adjournment and. notice, the Special Com- 
mittee of the Senate on Science Policy met this day at 
3:30 pm., the Chairman, the Honourable Senator 
Lamontagne, presiding. 


Present: The Honourable Senators Bourget, Carter, 
Godfrey, Grosart, Lamontagne, Manning, Neiman, Stan- 
bury and Yuzyk. (9) 


In attendance: Messrs. Philip J. Pocock, Director of 
Research, and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scien- 
tific activities and matters related thereto. 


On motion duly put, it was Agreed that the brief pre- 
sented to the Committee by the Science Council of 
Canada be printed as an appendix to this day’s Minutes 
of Proceedings and Evidence. (See Appendix No. 19). 


The following witnesses from the Science Council of 
Canada were heard: 


Dr. Josef Kates, 
Chairman; 


Dr. Claude Fortier, 
Vice-Chairman; 

Mr. John J. Shepherd, 
Executive Director. 


Messrs. Kates and Fortier made an opening statement. 
The witnesses then answered questions put to them by 
members of the Committee. 


At 5:30 p.m. the Committee adjourned until 3:30 p.m., 
Wednesday, April 7, 1976. 


ATTEST: 
Patrick J. Savoie, 


Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Wednesday, March 31, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 3.30 p.m. to consider Canadian govern- 
ment and other expenditures on scientific activities and 
matters relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: As honourable senators know, we are 
privileged today to have with us the Chairman and Vice- 
Chairman of the Science Council of Canada and the 
executive director and their associates. 

Before proceeding to opening statements, I propose that 
the brief of the Science Council be printed as an appen- 
dix to today’s proceedings, with the exception of one part 
of that brief, namely Appendix I. I make that exception 
because the material in that appendix is readily available 
in printed form already and it is rather lengthy. Some of 
the other material in the brief is also available, but I 
would suggest that we print it since it is rather short and 
will not involve undue cost in reproduction. 


Hon. Senators: Agreed. 
(For text of brief, see Appendix No. 19 page 21) 


The Chairman: I understand that the Chairman of the 
Science Council, Dr. Kates, and the Vice-Chairman, Dr. 
Fortier, wish to make brief opening statements. With 
Drs. Kates and Fortier this afternoon is Mr. John Shep- 
herd, Executive Director. 


Dr. J. Kates, Chairman, Science Council of Canada: 
Thank you, Mr. Chairman. First, may I introduce to you 
our Director of Research, Dr. Voyer, and the project 
officer who has worked on this brief, Mr. Miedzinski. If 
the brief is all right we will take credit, but if it is not 
all right we will let you blame him for it! There are also 
other important staff members from the council present 
today. 

Mr. Chairman, honourable senators, on behalf of my 
colleagues and myself I welcome this opportunity to 
appear before you to discus the recommendations in 
Volumes II and III of your first report, to comment on 
some of the major issues facing science policy at this 
time, and to discuss the work of the Science Council 
itself. You have already received our brief which 
addresses itself to all three of these topics. In addition, 
in order to expand a little on the work of our council, 
we have prepared some opening remarks to show how 
the council has developed over the past ten years, where 
it now stands and where it will go from here. These 
Opening remarks are being submitted for your record, 
but in order to conserve time I propose to tell you only 
What you will find in these opening remarks, and to 


highlight some of the passages rather than reading the 
entire text, particularly emphasizing our work in rela- 
tionship to applied innovation, while my associate, Dr. 
Fortier, is prepared to discuss our position in relation to 
basic research today. 

At the outset we emphasize that when the Science 
Council was created in 1966 the situation facing the 
science in Canada was very favourable, due to the 
obvious success of science in war, in post-war industrial 
development and in consumer goods such as television, 
motor cars, modern housing appliances, and so on. We 
then indicate that due to the adverse economic and social 
situation of the mid-1970, the environment for the pro- 
vision of an optimal science input to national problem 
solving has deteriorated considerably. This situation 
confronts the council not only with the need to develop 
studies and further recommendations, but to ensure a 
wide public understanding and support for our recom- 
mendations. 

We point out that the highly geographically and sec- 
torially representative character of a prestigious council 
should be a major factor in developing such public sup- 
port, particularly as we prove to work in the common 
national interest rather than for parochial self-interests, 
and the opening statement then describes our products, 
which consist of 24 red reports, 34 background studies, or 
green reports, and other types of products such as special 
statements, and so on. 

We then review in some greater detail the principal 
recommendations of Report No. 4, “Towards a National 
Science Policy for Canada,” and discuss what happened 
to the council’s principal recommendation, Report No. 4, 
since its publication in 1968, and since we discussed it 
with you in previous hearings in the late 1960s. 

We believe that the original goals and guidelines of this 
board are still valid, and that there has been some im- 
provement in the R&D incentives programs and their 
administration by the government, but we are concerned 
that this could now be reversing. R&D expenditures have 
not increased in real terms since 1968. Major programs 
are under way or are being started in water resources, 
short-take-off-and-landing aircraft, space communications 
and oceans, and there has been a significant increase in 
foreign assistance. Our council itself has examined space 
science and technology, water resources management and 
development, transportation, and particularly STOL Sys- 
tems, urban development, computer applications, health 
care delivery systems, the development of Canada’s north, 
energy resources, integrated resource management, ocean- 
ography, and, in collaboration with scientists in the 
United States and Mexico, the question of climatic 
change. 

Report No. 4 was notable for confirming that the coun- 
cil was looking beyond the laboratory and into the 
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economy and into society, and it underlined the national 
rather than the federal approach to science policy prob- 
lems and challenges, which the council had adopted. 


We would now like to discuss particularly report 
No. 15, better known by its title, “Innovation in a Cold 
Climate,” which further reinforced the council’s leader- 
ship in ensuring that the economic, social and political 
implications of science and technology would be more 
widely considered and discussed. 


Initially in that report we discussed the various prob- 
lems that industry is experiencing, of which you are very 
much aware, such as market problems, the structure of 
Canadian industry, our tariff and non-tariff barriers, and 
so on. Our recommendation in Report No. 15 was that the 
federal government, in collaboration with the provinces, 
industry and the universities, should develop a co- 
ordinated and participatory national industrial strategy 
which recognizes the significance of innovation and gives 
priority to industries with high innovative potential. 

Among the council’s subsidiary conclusions and recom- 
mendations were the following. The federal government 
should use trade negotiations to provide greater access to 
foreign markets. It should seek greater autonomy for 
foreign-owned subsidiaries in order to encourage greater 
product rationalization and greater participation by the 
subsidiaries in all phases of the innovation process. All 
governments—that is, federal, provincial and local gov- 
ernments, if possible—should make greater use of their 
purchasing powers to encourage innovation. All govern- 
ments should, whenever possible and practicable, trans- 
fer to industry any in-house technical work with innova- 
tive potential. The federal and provincial governments 
should explore new mechanisms for the supply of capital 
to new and to small companies. And industry, for its part, 
should seek to establish improved machinery for the de- 
velopment of better communications with governments. 

I hope you will recognize that these recommendations 
parallel your own recommendations very well. 


Since 1971 the picture has become more gloomy. We 
still have no national industrial strategy, although the 
Department of Industry, Trade and Commerce is busy 
studying possible strategies for over 20 subsectors of 
manufacturing. Meanwhile, a number of provinces have 
moved towards the formulation and implementation of 
strategies of their own. Alberta, for example, has done 
so. This may have the result that we face danger from 
a multiplicity of well-intentioned but, in practice, con- 
flicting and counter-productive provincial strategies which 
are detrimental to the country as a whole. 


At the federal level, the government introduced a 
“make or buy” program in 1972, but no special steps 
have been taken to use the government’s purchasing 
power to foster Canadian product or process innovation. 


A new federal policy to encourage the further proces- 
sing of natural resource commodities was announced in 
July, 1973, and in December, 1973 the Parliament of 
Canada passed the Foreign Investment Review Act, 
which contains some tests concerning “benefit to 
Canada” in regard to productivity, industrial efficiency, 
technological development and product innovation. The 
government is currently participating, of course, in 
international negotiations under the General Agreement 
on Tariffs and Trade. The government has also lowered 
taxes and increased capital cost allowances for com- 
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panies in the business of manufacturing or processing. 
It has transformed the Industrial Development Bank into 
the Federal Business Development Bank, giving it an 
expanded role to play in support of small and medium 
sized businesses. However, industry, for its part, appears 
to have done little, successfully, to improve the relation- 
ship between itself and government. 

The rapid deterioration of our balance of payments 
in the manufacturing process from about a $3 billion 
deficit to about a $10 billion deficit in the short space 
of three years increases the urgency for improving indus- 
trial performance in Canada. 


Mr. Chairman and honourable senators, the Science 
Council has, in practice, stepped beyond the concept 
developed for it in 1966. But little, in 1976, is the same 
as it was a decade earlier. Any success we have had has 
been the result of a number of things: the adoption 
of a national viewpoint; the admission of economic, 
social and political information to our studies to supple- 
ment inputs that are scientific and technical; the adop- 
tion of the role of an “honest” broker; the pursuit of 
longer term studies; the breadth of the representation 
of the members of council; and the fact that the council 
is free to speak to all governments, to industries and 
universities, as well as to our people. 


It is interesting for us to learn how others see us, 
and I would like to quote from an address by Dr. 
Alexander King, who is well known to science policy 
people. Dr. King was speaking at a seminar on “The 
Research System” at The Hague in June, 1975. With 
regard to the provision of secondary advice to govern- 
ments and legislators, he said: 


There is . . . a paramount need for bodies able to 
analyse the proposals of the administration and to 
give a second opinion. This can be seen as essential 
in cases where there is some pretention to construct 
a more participative type of democracy. The bodies 
devoted to this task must, of course, be thoroughly 
serious, highly professional and responsible. The 
Science Council of Canada meets these criteria and 
its methods and topics of consideration are worthy 
OL StuUGYies ne 


The opening statement then identifies the major chal- 
lenges we now face in energy, resources and so on, and 
outlines the present and anticipated work which our 
council intends to carry out in order to meet these 
challenges. 


With regard to the current adverse situation being 
faced by Canadian industry, I recently addressed a major 
statement to three members of the federal cabinet, the 
Honourable C. M. Drury, the Honourable Don Jamieson, 
and the Honourable Jean Chretien, respectively. In this 
statement I said that while the council supported the 
government’s resolve to curb inflation and to ensure the 
well-being of the economy, it was critical that the 
government should proceed very carefully in cutting 
federal support for industrial research, development and 
innovation, so as to avoid or minimize long term damage. 
to R&D capability, which has been built up over many 
years, and which could be hurt very quickly. The Counci)) 
urged that national priority be given to the support ol) 
science and technology in industry. 
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At the same time I should add that we view with some 
alarm the continuing cuts—in real terms—in the level of 
federal support for basic research, and our vice-chairman, 
Dr. Fortier, will be pleased to provide some further 
comments on this. 


Mr. Chairman and honourable senators, the council 
will attempt to reconcile Canadian expectations with 
Canadian realities in the years immediately ahead. This 
will inevitably take us into the realm of economics and 
to the resource, construction, service and manufacturing 
industries. It will also take us into the universities, and 
into the government sector at all three levels. In all of 
our work we hope to contribute both ably and ener- 
getically and to do what we can to help Canadians 
achieve the kinds of national goals outlined in our 
Report No. 4—goals such as national prosperity, high 
and rising standards of education, and personal freedom, 
justice and security in a united country. Thank you, Mr. 
Chairman. 


The Chairman: Thank you, Dr. Kates. 


[Translation] 


We are now going to hear Dr. Fortier from the Laval 
University who is Vice-President of the Science Council 
of Canada and who will, according to Dr. Kates, mainly 
express the Science Council’s suggestions and concepts 
concerning research and support for basic research. 


Dr. Claude Fortier (Vice-President, Science Council of 
Canada): Thank you, Mr. Chairman. 


Honourable Senators, I welcome this opportunity to 
briefly comment on the research situation in our universi- 
ties. As Dr. Kates is, I am very much concerned about 
the continuous erosion of federal support for this activity 
and I consider that the government should examine this 
problem without delay to assess its implications and try 
te take the appropriate corrective actions. Obviously, it 
is imperative to review the university support policy and 
I shall make a few suggestions in order to make it more 
consistent and efficient vis-a-vis our national objectives. 


Let us recall that federal assistance to university re- 
search that was almost inexistent before the end of 
World War I, has doubled every decade from 1919 to 
1969. Universities have particularly benefited from the 
1960’s economic growth. For example, subsidies from the 
Medical Research Council increased from $5 million to 
$27 million between 1964 and 1969, that is a growth factor 
in excess of five over a five-year period. It would have 
been illusive to expect that such a growth rate could be 
maintained forever. However, the events have ever since 
taken an unforeseen turn and during the following years, 
not only a slowing down or even a levelling of those 
growing rates could be noticed but an actual decline of 
the real value of the assistance granted to university 
research. 


Compared to gross national product, support to science 
and technology research in Canadian universities in 1974 
amounted only to between 60 per cent and 67 per cent 
of the levels reached in 1969. Following the 1975 relative 
Stabilization, the recent government decision to freeze 
Subsidies will for the current fiscal year probably result 
in a decrease of the total aid to University Research to 
60 per cent of the corresponding value for 1969. 


Just like the other economic sectors, universities have 
suffered from inflation and must obviously be included in 
the measures to check it. We must nevertheless note that 
the financial constraints currently forced upon university 
research are seriously jeopardizing its performance and 
the continuation of the present tendency would even 
endanger its very survival. An already evident conse- 
quence of this is the breaking up of resegrch teams that 
have been patiently and laboriously put together for 
several years. It will inevitably reflect on the quality and 
the scope of university research. The effect of the result- 
ing climate of uncertainty is not less serious on the 
morale of those whose career is research and on the 
attraction of such careers on those who wanted to follow 
their lead. In short, the unfortunate impact of over-re- 
strictive measures on a vital resource for the nation seems 
out of proportion with the relatively small savings they 
can generate. 


In the background reports or studies made by the 
Science Council on the applications of science and tech- 
nology to various problems such as our space program 
and hydroelectric resources, earth sciences, data process- 
ing, the dissemination of technical information, the ocean 
or health services policy, there are frequent references to 
university research and its essential role in the conserva- 
tion and development of our technological basis. Two 
Council reports mainly centered on university research 
deserve to be mentioned as much for the principles that 
they contain as for the relevancy of their recommenda- 
tions. I am speaking about report number 5 on federal 
government university research support published in 
1969, and report number 18, published three years later 
on the objectives of a Canadian basic research policy. 


Those reports are summarized in the text we have 
tabled. 


Mr. Chairman, honourable senators, I shall not dwell 
longer on the justification of the university research ob- 
jectives, whether it be basic, strategic or applied research. 
This justification is found in our presentation. 


On the other hand, we know that the Federal Cabinet 
will soon introduce legislation to modify some aspects of 
the university research subsidies system and that federal- 
provincial consultations on post-secondary education 
funding will result in the negotiation of a new agreement 
next year, the difficulties of which we are not under- 
estimating, particularly as regards university research 
support. The role of the provinces in this field is being 
reassessed which would be much easier if better com- 
munication channels were created between the decision- 
making officials at the two levels of government and the 
university representatives. We are, besides, convinced that 
Canada can no longer depend on other countries for the 
scientific knowledge and the technological expertise we 
will need to meet the kind of challenge Dr. Kates referred 
to earlier. We also know that researchers’ training is a 
long-term undertaking and that those who go into this 
field often give up more attractive financial prospscts. 
Considering these various factors, I shall make three 
recommendations reflecting the Council’s past positions, 
and to which I shall, with your permission, add two sug- 
gestions which will not commit the Council as they have 
not yet been discussed at that level, but nevertheless seem 
relevant to the development of a consistent university 


research policy. 


First of all, a higher proportion of university research 
should be aimed at sectors of special interest to Canada 


while continuing to meet the university essential 
objectives. 
Secondly, the federal subsidy system implying an 


assessment of the applications by peers should remain 
the basis of university research support. 


Thirdly, the amounts allocated by the federal govern- 
ment to agencies subsidizing university research should 
be brought back as soon as possible to the percentage 
of the GNP they represented in 1969. This level should 
be adjusted in the future to provide for inflation and 
others factors particularly affecting the cost of research. 
But this readjustment should, first of all, take into 
account the number of researchers required at every 
level to meet the scientific and technological challenges 
that our society is faced with. 


The two following suggestions are made without any 
commitment and not on the Council’s behalf. 

I consider that the federal government should expressly 
and formally extend to universities its “Make or Buy” 
policy originally developed to promote research and 
development in the industrial sector. Giving out contracts 
to university researchers through this device would, by 
ensuring them an alternative or supplementary funding 
source, be a remedy to the discontinuity of grants and 
the unforeseeable fluctuations of their level. It would 
besides encourage research to be directed towards 
problems more directly centered on the community’s 
needs, facilitate the regrouping of individual researchers 
in multidisciplinary teams more able to solve those 
problems and would thus create a climate particularly 
favourable to co-operation between researchers in the 
academic and industrial sectors. 

Finally, in my opinion, the provincial governments 
should as far as they possibly can or through mechanisms 
to be specified within the federal-provincial negotiation 
have a more important role in the correction of regional 
disparities by granting development contracts, subsidies 
or by a united action to strengthen teams as well as by 
granting scholarships and establishment grants to young 
researchers. Those provincial programs, a few prototypes 
of which already exist, could considerably supplement 
the federal research assistance activities and seem par- 
ticularly appropriate to the carrying out of regional 
objectives. 


Mr. Chairman, Honourable Senators, during your first 
round of hearings, the strong growth of research in our 
universities was markedly contrasting with the situa- 
tion prevailing in the industrial sector for which you had 
suggested urgent remedies. As Dr. Kates stressed it 
earlier, the federal government’s recent decision to con- 
siderably cut the amounts allocated to industrial research 
and development might put a halt to activities that just 
began moving in this field. You will agree that my brief 
comments on the present academic research situation are 
no justification for a complacent laissez-faire attitude 
and, while making allowance for the present economic 
problems, the Science Council can not allow our develop- 
ment prospects to be jeopardized by measures of 
restraint, the long term consequences of which have not 
been sufficiently assessed; by analogy, they remind us of 
the savings a farmer would like to make on seeds and 
fertilizers when expecting a poor yield. 
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The Chairman: Thank you, Dr. Fortier. 


[Text] 


Now I am entirely in the hands of the members of the 
committee. Up until now our procedure has been to ask 
general questions at the outset, then proceed to the brief. 
In my opinion, this procedure has proven to be relatively 
slow and I propose today that we reverse this procedure 
and go to the brief first. Later, not necessarily today but 
at another meeting, any general questions we may have 
in mind could be raised. In this manner we may have 
less duplication. However, for today, as a kind of transi- 
tional system I would certainly entertain questions on 
the two statements we have just heard, if honourable 
senators have questions which they consider are not 
touched upon directly in the brief. 


Senator Godfrey: Dr. Fortier, you said in the Science 
Council recommendation that the grants to universities 
should be more mission-oriented. Then your personal 
belief was that the “make or buy” policy should be ex- 
tended to universities. What is the essential difference? 


Dr. Fortier: Senator, I was referring to the recom- 
mendations of Report No. 5, stating that a larger pro- 
portion of the research in the universities should be 
mission-oriented, that even basic research should be 
mission-oriented and more related or relevant to such 
problems as the environment and pollution, Canadian 
problems pertaining to oceanography, geophysics and 
cold adaptation, in larger proportions. So this referred 
to the type of research to be carried out in the uni- 
versities. The same report also stimulated, or directed 
councils to provide subsidies and so forth to all types 
of research, whether fundamental, mission-oriented, or 
applied. 


With respect to the second suggestion, which I stated 
was not actually a council suggestion, but is presently 
being debated, it pertains to a formal extension of the 
“make or buy” policy to make it more acceptable or 
amenable to university conditions and environment and 
provide the advantages I have stated, one of them being 
to facilitate the interface, or the interaction between 
investigators, or teams of investigators in universities 
and in industry. 


{Translation} 
Senator Bourget: Mr. Chairman, may I ask a question? 


The Chairman: Certainly. 


Senator Bourget: Dr. Fortier, you referred to provincial 
projects. Ever since the creation of this Committee you 
have implied that there is a lack of cohesion betwen 
the three solitudes, I mean the federal government, the 
provincial governments—I should say the four solitudes 
—the universities and industry. I wonder—you have re- | 
ferred to it earlier and I think you made a recommenda- 
tion—what situation prevails today as to the contacts | 
between the universities, the industry and the federal | 
government—that is the federal government agencies? 


Dr. Fortier: On several occasions, our brief refers to 
those three solitudes which have been mentioned by your — 
Committee, I believe. 


The Chairman: They are four. 
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Senator Bourget: I have four of them—but I should 
like to know what the rrovincial government is doing 
under the circumstances? 


Dr. Fortier: The Council is making an increasing effort 
within its national role, to act upon or influence the two 
levels of government and the private sector whether it 
be industries or universities. What has been done in this 
direction may. not have been done formally but in the 
form of recommendations, suggestions, contacts and 
dialogues. 


For example, at the last Science Council meeting in 
Quebec one of the principal reasons for choosing this 
location was to meet the members of the relatively recent 
Quebec science policy council, to create close relationship, 
to determine what their objectives were and to what 
extent the Science Council could help them, to give them 
advice at the administrative level and direction level and 
to determine the compatible areas between our two re- 
spective missions. Those contacts were cordial and 
friendly and had tangible and concrete results. 

I give this as an example—but there are several 
others... 


Senator Bourget: Are there any in other provinces? 


Dr. Fortier: Yes and the meeting before last was in 
Winnipeg where we similarly met the Manitoba Agri- 
culture Council to establish the same kind of relationships 
and to assess the impact of our decisions in the light of 
their own responses because this objective is twofold: 
first of all, define the participation or cooperation areas 
and then have those agencies respond to our own recom- 
mendations, responses which we eventually take into 
account. 


Senator Bourget: Thank you. 
[Text] 


Senator Grosart: Mr. Chairman, in the paper that we 
were given, the abbreviation—I do not know whether 
the chairman’s statement was an abbreviation of the 
paper, or the paper is an abbreviation of his statement. 
However, it is called “abbreviated version’, but seemed 
to be somewhat longer than his statement. Of course, 
the crucial comment is contained in page 7, that federal 
government expenditures on R&D and on innovation, 
while they have increased since 1968 in dollar terms, 
have not increased in real terms and are now to be frozen. 
This raises the whole question which is discussed in the 
presentation, as to what the levels of expenditure should 
be. I do not really want to refer to the report at this 
time— 


The Chairman: You do not want to be ruled out of 
order. 


Senator Grosart: My recollection is that on this very 
vital question, the presentation takes issue with the use 
of these percentage of GNP indicators in a normative 
way. I am sure the objection isn’t to a normative ap- 
proach, but to the use of these particular indicators in a 
normative way. You have some doubts about this com- 
mittee’s recommendation of 2.5 per cent by 1980. The 
Science Council has some doubts about its own recom- 
mendation of 2 per cent by 1973. Yet you come back over 
and over again and say, “we must have an increase in 
these expenditures”. How are we going to make a policy 
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decision if we do not have some indicators that we use 
in a normative way? 


Senator Godfrey: That is on page 18 of the brief, the 
second paragraph. 


Senator Grosart: It was discussed earlier, but that is 
where the word “normative” is first used. What kind of 
indicators are we going to use? We are talking about 
national science policy. Do we just say, “We will drift 
along and hope that it will get better next year,” or de 
we say to the government, “You have to spend X dollars 
next year”? This is the whole essence of government 
policy, as it is expressed in the main estimates when the 
government says what it is going to spend. If we are not 
going ot say to the government, “You should be spending 
at a certain level,” how can we help the government to 
come up with an effective national science policy? 


Dr. Kates: I quite agree that we have not provided an 
answer to that. The difficulty appears to be that it is very 
difficult to set a global measure. They would probably 
have to set measures that are closer related to the various 
programs. The problem of setting a global measure is 
that the government might then set a measure and say, 
“Well, in every program that we undertake we are going 
to spend 2 per cent of GNP, or the appropriate fraction 
of that, on the program, and the need for R&D and 
innovation will differ widely from program to program.” 


For example, I think it is practical to say, if you are 
going to have medical expenditures of a certain amount, 
that 5 per cent or 10 per cent of that expenditure should 
be spent on R&D, because if you spend less, the remain- 
ing 90 per cent to 95 per cent of medical expenditure 
might not be used as efficiently as it might otherwise be. 
In another field, that figure might be quite different. 
I concur with you that our expenditures by international 
standards are low and should be higher. We find it 
difficult to hit a particular number. 


At the present time, of course, for the immediate short 
term, it is a purely academic question. At the present 
time we are much more concerned about seeing that the 
situation does not deteriorate further rather than hoping 
to get any radical increases. In other words, if the situa- 
tion, as Dr. Fortier has proposed, could be established, 
at least we would try to reach the 1969 levels of ex- 
penditure in the R&D area. For the short term, until we 
overcome the present economic malaise, that is probably 
the problem. But I quite admit that your committee has 
had the courage to state a very simple criterion for this 
expenditure. The same criterion has, in fact, been used 
in foreign aid, where Canada has committed itself to 
one per cent. I would say that if it cannot come up with 
a better one, we should adopt yours. 


The Chairman: It seems to me that you have adopted 
it. This is a case of again trying to build a straw man, 
kill it, and then doing exactly what we have said. You 
seem to say in your report, “While we were completely 
unrealistic in proposing this normative indicator’—with 
all the restrictions and qualifications you put in your 
report’—“We have done it ourselves at 2 per cent.” 
I do not think it was the same dates. You then come 
back later in the brief and say, “We think this 2.5 per 
cent should be a very desirable thing.” Therefore it 
seems to me that there is some kind of inconsistency. 
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Senator Grosart: That is my problem. When you sum 
up and say what it should be, you seem to reach the 
conclusion that probably the Senate committee’s 2.5 per 
cent by 1980 is it. There seems to be an inconsistency 
there. 


The Chairman: From what you have just said, you 
accept that setting targets may be desirable—of course, 
always within the scope of worthwhile projects. You 
said that we should go back to at least the level of 
1969; that this is the target. 


Senator Grosart: Is there any other way to get the 
government to spend effectively on science technology, 
and particularly on innovation, other than by telling 
them how much they should spend, other than that 
input from the science community? It seems to me that 
I would go the opposite way. You see the problem as 
making the base norm apply in every sector. I do not 
think that problem has arisen, but it seems to me that 
the science community itself should be doing it the other 
way—in other words, adding up the necessary costs, 
discipline by discipline, sector by sector, and saying 
that it adds up to so much. You would then say it should 
be a percentage of GNP or so many dollars. I think the 
advatage of using a percentage of GNP does relate it 
to the potential of the economy to pay it. Is there any 
other way? 


Dr. Kates: Let me comment a little further, because 
I may have given you an unduly negative impression. 
The reason we have not approached it in quite the same 
way as your committee was as stated in our Report No. 4. 
We had proposed a strategy which was called a major 
program strategy. In that report we pointed out that if 
that strategy was implemented by the government it was 
our expectation that the gross expenditures would well 
exceed the 2 or 2.5 per cent level and they would find 
their level in precisely the way that you have just 
indicated, by each program working out what its R&D 
expenditure would be. 


The disappointment we have is that compared to the 
number and size of programs that were advocated at 
that time, as I have indicated, far fewer programs have 
been implemented; because it is not sufficient to say, 
“Spend a certain amount.” You need to point out how 
the money should be spent; otherwise there is a danger 
of the money being wasted. Unless there is a very good 
purpose for spending that 2 or 2.5 per cent, even we 
may not be in favour of seeing it spent. We need to have 
some cart to attach the horse to. If you will allow me, 
I would like my executive director to comment on this 
matter. 


Mr. John Shepherd, Executive Director, Science 
Council of Canada: I just want to add to the mea culpa. 
I think it was incorrect for the council to attack a target 
and not suggest an alternative target. I think that the 
idea of targets if accepted would have led to a rather 
higher level of R&D than pertains now. I think that the 
approach that is going to have to be adopted is an 
extremely comprehensive attack on an analysis of major 
programs and priorities, and to link to that strategic 
research or otherwise basic research. That is a task that 
I think has to be done, and the council has to play a role 
in doing it. . 
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Senator Grosart: It is so often forgotten that you are 
dealing with a political problem. It is no different 
basically from any other political problem, such as how 
much we should spend on transport or agriculture. I do 
not know of any other way to attack it than by those who 
are concerned coming to the government and saying, 
“Here is what you should spend, here is why, and here is 
what you neglect at your peril or the peril to Canada,” 
because your presentation says that we are in a perilous 
situation. I come back to my original question concern- 
ing the community, the Science Council, SCITEC, the in- 
dividual disciplines, universities, industry, the depart- 
ments themselves: how are we all going to persuade the 
government to do the opposite of what they are doing now 
if someone does not do this? If we do not, it will not be 
done. This committee is not going to last forever. 


Dr. Kates: This is something we are just looking at. We 
may be more helpful on this question than our early 
replies indicate. The big problem is that the scientific 
R&D expenditure tends to be one that can be readily cut 
in a period suca as we are going through presently. It is 
not a social program for which there is a government 
commitment. We are now looking at the question of 
whether we should not recommend a policy similar to 
policies of other countries whereby a great deal of R&D 
expenditure is tied to related programs. 

To give you an example, the very large interstate high- 
way program in the United States, ranging in the hun- 
dreds of billions of dollars, was entirely financed by a 
two-cent per gallon tax on gasoline, and one of the re- 
quirements was that 14 per cent of those funds had to be 
expended on related research. 

If you look at other programs in the United States and 
other countries, similar policies can be found. I believe 
that Canada ought to adopt a policy of putting 5 per cent 
of the health dollar into research and development in the 
field of health. In adopting such a policy, one has to bear 
in mind that the politicians are unlikely to cut the R&D 
part of the health dollar, but not the health dollar itself. 
This type of thing tends to become built into such pro- 
grams. However, such tied R&D programs are somewhat 
more immune to the kind of cutbacks that occur now- 
adays. 

The criticism of that kind of political philosophy is that 
there are some R&D programs that are not readily linked 
to some major program, in which event they would be 
subject to some disadvantage. However, the government 
could arrive at appropriate R&D expenditures in such 
areas relative to the R&D expenditures in fields such as 
health, and so forth. By following such a course, we could 
greatly increase R&D expenditures in this country. There 
may be a solution in that direction. 


The Chairman: Just to conclude discussion in this area, 
in proposing a figure of 2 per cent, you do so more or less 
on the basis of the internal needs of the country, whereas 
when this committee proposed a figure of 2.5 per cent, we 
did so on the basis of international comparisons. We did 
not say to the government that such a goal should be 
achieved by the year 1980; we did say that if that goal 
was not achieved, Canada would be in some difficulty in 
the scientific field. 


Both methods are ways of arriving at normative indica- 
tors. I hope that when this area is dealt with at a later 
date, the Science Council will not say that the Senate 
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committee did not know anything about this and should 
not have followed that approach. I hope we will be work- 
ing on the same wavelength. 


Dr. Kates: If I may comment on that, Mr. Chairman, 
unfortunately, some of our past briefs—and possibly the 
present one—gave the wrong impression of the feeling of 
the Science Council towards this committee. We believe 
that organizations such as this committee and the Science 
Council of Canada, and others, have to reinforce one 
another. The total science and technology sector is facing 
very serious problems today. We see this committee as an 
ally in overcoming those problems. We are both looking 
for a stronger, healthier science and technology situation 
in this country. 

The Science Council will be very careful in the future 
to spend more time looking at those recommendations of 
this committee with which we agree and reinforcing them, 
instead of singling out a few recommendations with which 
we differ. In future, we are going to elaborate both on 
those recommendations of this committee which we sup- 
port as well as those with which we disagree. 


Senator Grosart: If it is any comfort to you, Dr. Kates, 
that attitude comes through very clearly to me in your 
presentation. Perhaps we have had our period of con- 
frontation, as all good marriages do, and we are now 
coming, on both sides, to live with our differences in a 
more realistic way. That does come through in your 
presentation. I think we would all agree that we did have 
our times of confrontation. 


On page 9 you make the statement: 


no special steps have been taken to use the govern- 
ment’s purchasing power— 


The Chairman: Are you on the brief now, Senator 
Grosart? 


Senator Grosart: No, I am still dealing with the open- 
ing statement. I might say, Mr. Chairman, almost any- 
thing said in the opening statement is covered some- 
where in the brief. 


Senator Godfrey: Should we not, then, revert to our 
original plan? 


Senator Grosart: Well, the chairman asked for com- 
ments at this point. 


Senator Godfrey: My question was something that was 
not in the brief. I think we should stick to things that 
are in the brief. 


The Chairman: Perhaps you could ask this as a final 
question, Senator Grosart. 


Senator Grosart: It is entirely up to the chairman what 
procedures he wishes to follow: I am just doing what 
he asked us to do. 


The statement is: 
no special steps have been taken to use the govern- 
ment’s purchasing power to foster Canadian product 
or process innovation. 


And you relate it to the “make or buy” program. That is 
a fairly strong statement. Could you elaborate on it, 
and perhaps outline what special steps might have been 
taken, or could be taken, in this particular area? 
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Dr. Kates: I think I can best reply by giving you an 
execellent example of this. I read yesterday a brief 
submitted to the committee by Bell Northern, where Bell 
Northern points out that it has the largest industrial 
laboratory in Canada. Why was that laboratory possible? 
It was possible because Bell Canada presented such a 
huge market for Northern Electric. 


If, by analogy, we look at Canada, total government 
expenditures in Canada today represent 30 to 40 per 
cent of the GNP, representing, by far, the largest single 
market in this country. The biggest problem for Cana- 
dian industry is finding a market. If all levels of govern- 
ment, including non-profit organization supported by 
one government or another, could be concentrated to 
form one large market, we would have a market within 
which we could sponsor large successful companies in 
the same way that Northern Electric grew on the market 
of Bell Canada. 

This is not now a policy in Canada; on the contrary, 
the Canadian market is extremely fragmented. To give 
you an example, in my own field, transportation, prac- 
tically every city in Canada is buying, or has bought, 
different transportation equipment. While we are a 
transportation conscious nation, we do not present a 
strong cohesive market for Canadian transportation com- 
panies, with the result that we are not strong in a field 
in which we ought to be strong. 


Senator Grosart: Are you suggesting, then, a special 
kind of highly concentrated “buy Canadian” policy, 
where possible? 


Dr. Kates: Yes, where possible. We are a trading nation. 
It has to be selective. There are a number of areas— 
particularly in those fields in which total government 
expenditures are very high, such as _ transportation, 
health, education—where the government, as a policy, 
could decide to foster a very strong Canadian industrial 
capability. 


Senator Grosart: Going to page 10, you make a further 
statement about a component factor in this problem. You 
say: 

However, industry, for its part, appears to have done 
little—successfully—to improve the relationship be- 
tween itself and government. 


Is this part of the same problem? 


Dr. Kates: No, this is basically a problem of communica- 
tions and attitudes. As this committee has pointed out, 
if one goes to a meeting of industry, you will hear in- 
dustry poor-mouthing the government; if one goes to a 
government meeting, one will hear the politicians and 
bureaucrats poor-mouthing industry. These two sectors 
have to get together in the interest of Canada. 


Senator Grosart: Is there an area in which, if on 
the one hand the government decides to concentrate its 
procurement policies in the way you suggest, there is a 
tremendous role for industry, to suggest how this should 
be done? Has industry ever made any effort to do this? 


Dr. Kates: I think Mr. Shepherd would like to speak 
to this. 


Mr. Shepherd; It is not just a question of communica- 
tions between the two sectors. As major programs 
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develop we feel that industry should cooperate in joint 
ventures and putting mergers together that will enable 
them, because of their enhanced technical and financial 
strength, to quote upon much larger programs than has 
hitherto been the case because of the fractured state of 
many industries. We feel that there is a very definite 
responsibility on the part of industry, not only to con- 
municate better but to put itself in an organizational 
posture to get some of the large programs that are cur- 
rently denied to it because of its weaknesses. 


Senator Grosart: The British did this some years ago 
in the electrical industry. How successful has that been? 


Mr. Shepherd: I am not acquainted with that specific 
example. 


Senator Grosart: My recollection is that they decreased 
the total number of separate companies in that field 
from about fifteen to three. 


Mr. Shepherd: I do not know that specific example. 
In terms of these international analogies, one sees Ger- 
man procurement and German industry and notes an 
intense concentration by government on supporting 
procurement to its own technical base, but also the very 
rapid ad hoc development of industrial mergers to meet 
large-scale programs for the length and purpose of that 
program. Canadian industry, perhaps because of owner- 
ship and for other reasons, does not seem to show that 
flexibility of response to major requirements, and we 
think that is a very definite shortcoming which is inhibit- 
ing this process. 


The Chairman: I am sure we will come back to that 
during our review of the brief. 


Senator Carter: I should like to congratulate the wit- 
nesses on the brief, which I find very encouraging, 
particularly the statement on page 5, where they say 
that the hearings we are now having: 


. could hardly be more timely, or the subject 
more urgent and more closely related to issues of 
crucial national importance. 


They then go on to say why; that proposals that have 
been made for the support of science in Canada lie 
dormant, that science and technology are still accorded 
a low priority, and universities and the industrial sectors 
confront imminent crises. This indicates that the goals of 
the council are identical to our own. You have posed 
the problem, but can you elaborate on that and tell us 
why we have been so unsuccessful in getting a little 
more interest in science and technology? Why are the 
proposals lying dormant? Have you any ideas? Is there 
anything more we should have done? 


Dr. Kates: There are quite a number of answers. The 
background, of course, is the economic and social situa- 
tion that has developed since the late ‘sixties. In other 
words, until that time we were in a period of very rapid 
growth. Funding grew at the same time. Since then we 
have encountered very large economic problems, and 
also quite a number of social problems. The political 
realm generally has a much shorter time horizon than 
that within which we are working; we are supposed to 
work in the medium to long-term, five to 25 years, and 
even longer term, whereas, as you appreciate, the poli- 


ticians are necessarily focussed on the much more imme- 
diate situation. It is quite obvious that they do not see 
that support for science and technology will solve the 
immediate problems. Maybe some support 10, 15 or 20 
years ago might have lessened the immediate industrial 
problems we face now. That seems to be the background 
against which we operate. The question is what can we 
do positively about it, and that is what we are now 
addressing ourselves to. 


Senator Carter: I think you said earlier that we have 
somehow failed to communicate the urgency of the 
situation. 


Dr. Kates: I believe that is correct, but it is under- 
standable. In retrospect, in 1966, when the council was 
created, there was very little reason not to expect the 
recommendations of your committee and our council to 
be adopted quickly. In fact, the Council was constituted 
in order to sort of rationalize how to use these rapidly 
mounting expenditures. We now have to recognize that 
public support for longer range proposals has to be de- 
veloped. If a sufficient number, especially of the highly 
concerned public, become concerned about the longer 
range—in fact, there are a number of signs in Canada 
that more and more of the public are becoming con- 
cerned about such longer range problems as environment, 
pollution and so on—then I believe the politicians will 
also make provision for solving these longer range prob- 
lems. This is certainly one way. Another way, which I 
have just indicated, is that we may have to become more 
specific in how to integrate these proposals into law- 
making philosophy, so that in fact the expenditures are 
being secured in the same way that, let us say, social 
expenditures are being secured. 


Senator Carter: Earlier, in reply to Senator Grosart’s 
question, you spoke about the rate of funding being in- 
creased to 2 per cent of GNP, which is the target we sug- 
gested. You pointed out that having the money, that 
2.5 per cent, would not necessarily mean you would get 
the best value, because it would depend what programs 
you spent it on. Does it not also depend on the capacity 
we have for industrial research in our industry? Has the 
council made any assessment of that, of where the weak 
spots are and what parts need to be reinforced? If this is 
to be put across to the people, it has to be put in terms 
that the people understand. I am thinking about jobs, 
high technology and the relationship of high technology 
to increased employment, the number of jobs. In my 
mind, that is related to the capacity we already have, 
and pro-ably the deficiencies that we have, in our 
capacity for research and innovation. 


Dr. Kates: At the present time the problem is that the 
current picture does not encourage capacity to be de- 
veloped. In other words, certainly in the universities, as 


Dr. Fortier has outlined, there is no attraction to a young © 


bright man to take the research route, particularly in 
those areas where he can take an alternative business or 
professional route. At the same time, industry is in a 
rather difficult situation and also does not offer a very 


rewarding career to a young researcher. I do not think | 


we have a problem of immediate capacity, because I do © 


not believe there is any likelihood of an extremely sud- 


den change. In other words, even if the government | 
adopts a goal of 2.5 per cent, that would take place over, | 


presumably, something like five to ten years, or longer, 
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and certainly during those years if a more encouraging 
environment is developed this capacity would be built up. 


The Chairman: I think what Senator Carter had in 
mind was more or less the link between the council and 
the government, and he was deploring the fact that some 
of your recommendations were not adopted very quickly. 
I note that in your brief you refer to what we said, that 
the government does not need two frusttrated advisory 
bodies, and you try to refute that assertion of ours and 
say that the council has not felt frustrated over the years. 
It seems to me that you are frusttrated. 


Senator Grosart: Or should be. 


The Chairman: I recall very well also that when Dr. 
Solandt was before us in 1968 he was frustrated. At that 
time he deplored the fact that there was a vacuum at the 
centre cr at the top. Has this vacuum been filled since 
then? For instance, how often do you see the minister? 
At that time the council was reporting directly to the 
Prime Minister, of course. I understand that you now 
report to the Minister of State for Science and Tech- 
nology. 


Senator Bourget: That will be another solitude. 


Dr. Kates: The matter of frustration is highly personal 
to me and I believe to my colleagues and our staff. But 
the situation does provide a challenge which we believe 
is soluble. As I have outlined in my opening remarks, I 
do not believe the record is all black. In other words, I 
outlined a number of responses, and although we cannot 
tell exactly whether these were responses to our recom- 
mendations, it is certainly true that in quite a number of 
these programs our recommendations contributed to pro- 
ducing a climate which enabled favourable responses to 
occur. The problem is that some recommendations have 
been acted on; some have not been acted on; some have 
been acted on only in part. It is not an entirely black 
picture, therefore. 

With respect to our relationship with the government, 
we certainly agree with Mr. Drury that the business of 
translating broad science recommendations, such as 
emanate from your committee or from us, is the business 
of MOSST. We believe our business is to develop those 
recommendations and, particularly, to develop support 
among that part of the nublic interested in that area. We 
believe we can improve our katting average on that in 
future. 


So we are quite happy with the role of what we 
would call an external agency as contrasted with the 
role of an internal agency. In the role of external 
agency we do not believe that the frequency of access 
has to be over-emphasized. In other words, we do not 
have to sit at the minister’s side or at the side of the 
Cabinet. It is the business of MOSST to shepherd, 
basically, or to stick-handle our recommendations through 
the more detailed governmental processes. 


The Chairman: But when you make recommendations 
to the government, surely it is important to meet the 
minister and draw his attention to the various studies 
and reports. How often do you meet him during a year, 
for instance? 


Dr. Kates: Since I took over the chairmanship last 
October, I have met Mr. Drury three times. 


Science Policy 8: 13 


Senator Godfrey: Your performance is better than 
that of the Canada Council. When I was a member it 
was four years before we met Mr. Pelletier. It was 
only at my insistence that they finally got around to 
acknowledging his existence. 


Dr. Kates: I must say that Mr. Drury has never 
refused to see me. I have requested meetings on three 
occasions, and on each occasion it was in short order 
that we had our meeting. I presume that if I had asked 
him to meet with me on six occasions, there would 
indeed have been six meetings. 


Senator Godfrey: I should hasten to point out that it 
was not because Mr. Pelletier did not want to meet the 
Canada Council that there were no meetings. It was 
simply that the Canada Council thought it should main- 
tain its independence by having nothing to do with a 
political arm of the government. 


The Chairman: In other words, the Canada Council 
did not want to meet with Mr. Pelletier. 


Senator Grosart: That brings us to the “Second Opin- 
ion” role of the council. You quoted Alexander King 
on that. Apparently he complimented you on the success 
you have had in the second opinion role. My impression 
is that this is a role you have almost neglected. It 
would seem to me that the second opinion role for the 
Science Council would be to come out at least annually 
to say to the government, “You are wrong,’ and not 
just point out general weaknesses. 

On page 5 of your brief you indicate that the main 
problem is to change “the organization for the support 
of science in Canada”. I agree that that is true. But then 
when I looked with great expectations to see what 
changes you would suggest in the organization for the 
support of science, I was disappointed. I assumed your 
six critical weaknesses were there, but by and large 
they are not changes in the organization for the support 
of science. 

I come back to national science policy and I say that 
it has to be on the basis of a structured organization. 
You say, “Well, we need more money.” That is not an 
organizational problem. You say there should be con- 
centration on the so-called national goals. I hope you are 
not going to waste any more time on that. Then when 
you came out with the report on “National Goals” I was 
impudent enough to make the remark that that was 
exactly what I would have expected from a Grade 12 
student, except that he would not have left out “trans- 
port.” “National goals,” to me, is a meaningless approach, 
because you merely say what everybody says we should 
have. If you have twelve, what about thirteen? Does that 
cease to be a national goal? What about fifteen, and 
so on? If you become specific, as I think you do to some 
extent here, it is still on the same old categories: 
oceans, transportation. Everybody knows that these are 
the areas in which we have to concentrate. 


If you are talking about a change in organization, the 
decision-maker would like you to tell him what change 
he should make to get into ocean technology, for example. 
What changes does he have to make in order to get a 
decision to do it? It is the same all the way through: 
industrial strategy, contracting out policy, attraction of 
talent, and so on. It seems to me you do not say what 
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changes are needed in the science policy decision-making 
organization to do the job. 


I have looked at all your annual reports, and nowhere 
do I see you coming out and saying, “Here is a second 
opinion to the political decision-maker: you are not 
doing it right.” 


The Chairman: There are some comments in the brief, 
but only to say that they are against our proposals for 
reorganization. 


Senator Grosart: I am not quarrelling with the objec- 
tion to some of the Senate committee’s specifics, particu- 
larly concerning the councils. That is understandable. 
The major problem is how to get an organization at the 
science policy decision-making level which will do the 
things we all know should be done, whether it is con- 
centration or contracting out or whatever. In effect, 
you say the contracting-out policy is a flop. 


Dr. Kates: Oh, no. 


Senator Grosart: I think your phrase is that “it has not 
materialized on a scale sufficient to meet its objectives’’, 
which is as good a definition as I know of a flop. Jat ahs 
has not developed to meet its objectives, then it has 
failed and, to me, that is a flop. I will leave it at that. 
Perhaps you will make some comments, because I have 
always hoped to see the Science Council take the lead, 
take the objective approach and talk directly to the gov- 
ernment. 


Dr. Kates: I will comment on the problem of organiza- 
tion, and Mr. Shepherd will comment on contracting out. 


The basic organizational recommendation which we 
made fairly early in our deliberations, if I recall cor- 
rectly, was to have a science ministry so that these 
recommendations could be moved properly into the gov- 
ernmental process. This ministry has been established for 
that purpose. It has also undertaken to work out such 
programs as contracting out. I believe we have made 
quite a number of other organizational proposals. I be- 
lieve the environmental council was one of the recom- 
mendations made at one time, and I believe almost every 
one of our reports contains quite a number of organiza- 
tional recommendations. On the research funding one, I 
believe we were instrumental in suggesting how the 
three-council system should be set up, as well as the 
coordinating council. I cannot list all of them for you, but 
I do believe we have made quite a number of organiza- 
tional recommendations in the past. What you say, sena- 
tor, is very much in our minds, and you may find us being 
much more concrete in the future, though I do not admit 
that we have not been concrete in the past. 


Senator Grosart: I am not saying you have not made 
organizational proposals—and I use the plural form there 
—hbut you say, “It is to change the organization.” We can 
all make all sorts of proposals. We have in our report; 
you have; and MOSST has—as have the universities. 
Everybody has made proposals. You fascinated me, how- 
ever, when you used that phrase, “the organization for 
the support.” That is what we are looking for here, be- 
cause that is what national science policy is. We are 
looking for the organization that will produce science 
policy that is the best policy for Canada. 


The Chairman: And you say that in our report on this 
general problem we have favoured the system of hori- 
zontal integration, as opposed to vertical integration. I 
would question this, but you do not go on in your brief 
to describe how you would re-organize the over-all struc- 
ture, or organization, according to the approach that you 
seem to favour. 


Dr. Kates: Let us get back to this over-all organiza- 
tional picture for which we have recommended an agency, 
such as MOSST, that could coordinate science policy and 
develop science programs that did not fit within a par- 
ticular line department. 


Senator Grosart: May I interrupt you there for a 
moment, and perhaps make my approach clearer? I had 
hoped that the Science Council would come out imme- 
diately and object to MOSST being made a second-rate 
ministry. It is so named. It is a ministry of state, and not 
a full ministry. The Science Council, as I recall, was 
silent on that situation. That is the kind of thing I mean. 


Senator Godfrey: “What’s in a name?” 


Senator Grosart: “What’s in a name?” That was the 
start of the catastrophe. 


Dr. Kates: It is a debatable situation and I do not think, 
really, that anyone knows the answer. I have watched 
very closely the situation with regard to ministries of 
state in Ottawa. In Ontario, as you know, they have tried 
the opposite tack of creating super-ministries, but the 
super-ministers in Ontario seem to be rather lonely and 
unhappy. They were supposed to have the kind of role 
that we might have advocated for MOSST, but looking at 
the actual experience of super-ministries in Ontario, I am 
not sure that that idea would have been all that much 
better. 


The problem nowadays seems to be that when you 
have a ministry which is supposed to have a policy and 
a coordination role, whether it is above the other min- 
istries or below them, it appears to face very consider- 
able problems vis-a-vis other very strong and much 
older ministries. 


Senator Grosart: We know this. 


Dr. Kates: I have a feeling that you, senator, have far 
more know-how in this area with regard to solving 
that problem than we scientists and engineers; but it 
is a very serious problem. I do not know that challenging 
the status of MOSST would really have provided a 
solution. 


Going back to the organization question, let me point 
out that we have made a number of what I might call 
over-all organizational proposals, and I will not go over 
them again. Coming specifically to your proposal, which 
we interpreted as calling for the separation of, let us say, 
the communications laboratories from the Department | 
of Communications, and perhaps the survey laboratories | 
from EMR and so on, and putting them together in a- 
separate entity, and orienting them more closely to. 
industry, we fully agree with your objectives—we- 
would like to see a lot of these laboratories oriented 
more sharply towards industry; but what we are wonder- | 
ing is whether, if we were to undertake such a reorgan-- 
ization, you would be entering upon a very, very lengthy, 
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cumbersome and expensive process, and whether that 
process would really produce the kind of objective you 
are aiming for. When you watch the history of large 
reorganizations in large government departments, you 
note that for five or ten ears they are busy just 
reorganizing, and get fully taken up with the process. 
When you move big pieces along you sometimes lengthen 
the lines of communication and in the end result we are 
a little sceptical that this sort of thing would really 
achieve the objectives you have in mind. The objective 
of relating these laboratories more closely to industry, 
we believe, is not a “top-down” process; it is a process 
in which you really have to instil in the middle and 
upper echelons a regard for industry. You have to 
develop such a relationship. I am sceptical that moving 
pieces from one big ministry over to another one would 
achieve the required purpose, but I fully support your 
objectives. 


Senator Grosart: I agree with you entirely, but I 
repeat, sir: “Are you really saying that you did not 
actually mean that it was important to change the 
organization in Canada for the support of science? Are 
you saying now that that is not what you meant; that 
you meant to move a lot of small pieces and not move 
any big pieces? 


Mr. Kates: No. In our reports, where we have recom- 
mended various programs, we have recommended what 
organization ought to be set up for them, and where 
these programs most logically belong, whether it was a 
question of a new organization, or one of the existing 
ones; so if your question is directed to suggesting that 
there is, as it were, some overall organizational solu- 
tion in Canada, I do not quite agree with you. We do 
not believe you will find an answer in some kind of 
supra-organizational deal. For these various programs 
you undertake, you have to study what the best organ- 
izational environment for each one is. 


Senator Godfrey: I would like to carry on with what 
Senator Grosart has been saying. 


Over the weekend I read the annual report of MOSST, 
and then I read your submission here, on page 21. 
Without wishing to pit the one against the other, it 
seemed to me that you were both trying to accomplish 
the same thing. Then I lookel at the top of page 23 and 
saw this statement: 


The budgetary role of MOSST is important and 
should be strengthened. A stronger role in budgetary 
matters could develop as MOSST gains experience. 
However, the future of the Ministry should not be 
as strongly predicated on a budgetary role as the 
Senate Committee has suggested. 


That is the only statement that I could find in all 
that you have said about MOSST that gave me the 
slightest inkling as to whether MOSST is performing or 
whether it is not. Is it doing the job it is supposed to 


_ do? Is it doing all the things you recommended, which, 


as I recall it, they claim they are doing in their annual 


_ report. I would hope that you people, as an outside, 
_ independent agency, would be able to give us some 


advice as to whether you think it is working or not. 
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Dr. Kates: As I understand it, MOSST’s role at the 
moment is one of putting numbers together, and of giving 
advice, together with the Treasury Board. I also under- 
stand, however, that MOSST is in the throes of reor- 
ganization. It is a relatively young government agency, 
and I think the difficulty we would have at this time is 
to decide whether, in a huge undertaking like this, it is 
not a little too early to try to assess them. 


Senator Godfrey: But they are supposed to be doing 
the things that you have already suggested. 


Dr. Kates: Those are the objectives we proposed, but, 
you know, they are just putting the organization together 
—hiring people, and just getting under way—so my feel- 
ing is that in a situation like that you have to give them 
two or three years before you can judge them. 


Mr. Shepherd: I would like to speak to this, Mr. Chair- 
man, if I may. 

At a very practical level MOSST is performing ex- 
ceedingly well now as compared to the way it performed 
two or three years ago. It is struggling manfully to make 
the contracting out policy work, for example; it has 
established very effective relations with many mission 
departments; it is being extremely co-operative in science 
policy problems such as the transfer of technology from 
government laboratories to industry; and there is every 
indication that at that level of practical, low profile co- 
operation, MOSST is indeed performing very much better 
than it has hitherto. 


Senator Grosart: Agreed. 


Senator Carter: I would like to come back to my earlier 
question about research capability, and I refer to page 13 
of the brief, where you state: 


The pressures of indigenous development of 
technology and of the selection and acquisition of 
foreign technology will place increasing demands 
upon Canada’s capacity for basic and applied re- 
search, which required decades of painstaking de- 
velopment, but can be destroyed within a few years. 


You then go on to say: 


Current budgetary constraints are dangerously 
eroding that capacity. Thus Canada could be left 
without a research base at the very time when 
economic recovery will demand an increase in R&D 


activity. 


So I understood your answer to my earlier question to 
be that Canada’s research capacity was all right, and 
that there was not too much wrong with it. 


Dr. Kates: I think the message here, senator, is that 
there are two problems before us. The first problem is, 
to what level should we grow, which we have discussed 
quite extensively. But the problem we are facing now 
is a hemorrhage problem, that is how to stop the 
hemorrhage of our scientific and technological capability. 
So what we are saying here is not to let it deteriorate any 
further. That is the message in that paragraph. We should 
at least maintain that which we have built up to date, 
and use it as a base from which to grow further. 


Senator Carter: Are you saying that if we keep it at 
the present level, that is adequate. 
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Dr. Kates: No, we are not saying that at all. But under 
the present economic circumstances, at least let us pre- 
serve what we have. We acknowledge that there is a 
difficult economic situation, and we are not blind to that. 
But let us not, in order to make some small savings 
quickly, allow that base to erode any further. That is the 
message here. Then when the economic situation im- 
proves, it is to be hoped that we can build wp from there 
to greater heights. 


Senator Carter: Dr. Fortier referred to the situation in 
the universities, saying that there was a lack of funds, 
a lack of personnel and a lack of training because of the 
general shortage of funds. Are there any other university 
spots or any other industrial spots that are suffering?: 


Dr. Kates: Between ourselves, I have tried to highlight 
the industrial side and Dr. Fortier has tried to highlight 
the university side. As you have heard during previous 
hearings, the total R&D support in real terms has been 
going downhill. It has been worst for universities, and it 
has been “less worse” for industry and it has been “least 
adverse” for the governmental sector. 


The Chairman: I think some members of the commit- 
tee are ready now to accept my original proposal. I think 
that from now on we should proceed paragraph by para- 
graph, because I can see that some of these questions are 
referred to later in the brief. So, in order to avoid repeti- 
tion and to have a more systematic discussion I think we 
should proceed now paragraph by paragraph. I have a 
question on paragraph 7. If others have questions on 
previous paragraphs, I am prepared to entertain them. 


In paragraph 7, Mr. Chairman,—and this is not a very 
important question—but don’t you think that when you 
say that the Science Council is a national advisory body 
on science policy, you are on rather shaky grounds legally 
and constitutionally? I say that because I am quite sure 
that legally and constitutionally you are a federal agency 
and not a national agency. 


Dr. Kates: Mr. Chairman, in legal terms you are prob- 
ably right and perhaps we should have checked with a 
constitutional lawyer. I think what we tried to convey 
here is that the attitude which the Council has adopted 
fairly early and which, by the way, has parallelled the 
Economic Council in its procedures as well, really stems 
from the following things; by the act, as we understand it, 
the council is given a great degree of freedom in its man- 
date; that particularly since the establishment of MOSST 
there has been clearly established an internal organiza- 
tion as part of the bureaucracy but on the other hand, as 
I pointed out previously, there is a very, very great ex- 
ternal need. As a matter of fact, I do not think the Coun- 
cil could ever have done a very good job internally since 
it never had access to internal information within the 
government. Perhaps we should have said that the Science 
Council has adopted a national posture and that would 
have been more correct. 


The Chairman: You are a federal agency with a na- 
tional mission. 


Senator Bourget: You can deal equally with the fed- 
eral government and with the provinces. Is that what 
you mean? 
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Dr. Kates: Yes. We have no limitations and we found 
that the welcome mat was out for us wherever we 
travelled. We travel across the country and our people 
come from all parts of the country, and, as a matter of 
fact, we do not try to define ourselves as a particular fed- 
eral body but we feel we are working in the national 
interest. 


Senator Bourget: And your relations with the provinces 
are excellent? 


Dr. Kates: Yes. 


Mr. Shepherd: I might add, if I may, Mr. Chairman, 
that it is not only a question of federal-provincial, but it 
is also inter-sectoral. 


Senator Godfrey: You advise industry as well? 
Dr. Kates: Yes. 


Senator Godfrey: With all due respect to our learned 
chairman, I do not want to get into an argument on 
semantics but I prefer the way it is laid down. 


The Chairman: I was afraid that some of the people 
coming from the province of our vice-chairman here 
might object. 


Dr. Kates: Just to give you an example, the last meet- 
ing—and I broke off a holiday for it—that Mr. Shepherd 
and I attended together was with 15 industrialists in 
Vancouver. 


The Chairman: We feel here that we are part of the 
federal Parliament, but we also try to fulfill a national 
mission. 

Anything else? 

I have a question on paragraph 10. 


Senator Bourget: In paragraph 8 the brief says: 


We encourage, and have provided assistance for, the 
creation of provincial mechanisms for science policy 
development. : 


Can you elaborate on that? What kind of mechanisms 
would you suggest? 


Dr. Kates: Well, perhaps Dr. Fortier would like to 
elaborate a little more on that. , 


[Translation] 

Dr. Fortier: Those are precisely the responses that 
we have had recently from the Quebec Science Policy 
Council. In terms of assistance, this Council is only three 
years old and it is presently readjusting its staff and 
structures. It therefore has a relative experience in 
purely administrative aspects whose function is not yet 
fully defined or specified. We have answered the request 
of the Council’s management to exchange opinions on 
our mutual missions. 


Senator Bourget: Upon their request? 


Dr. Fortier: Upon their request, on the reorganization 
of their agency and on the means or procedures for 
examining an efficient cooperation in carrying out the 
common objectives that we are trying to determine. 


This is the type of cooperation that we tried to estab- 
lish with other councils like the Manitoba Agriculture 
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Council with which we have done a more or less similar 
exercise. So, we aim at establishing a much closer and 
more fruitful cooperation. 


Senator Bourget: It necessarily results in a better 
cooperation and avoids duplications. 


Dr. Fortier: Certainly. 


[Text] 


The Chairman: Are there any questions on paragraph 
9? 

I have a question on paragraph 10. You state in that 
paragraph, Mr. Chairman, that the council has been 
assisting particular groups to define their positions and 
to make representations to the federal government. Can 
you tell us what kind of assistance has been provided 
to these groups? Is it grants or services? 


Dr. Kates: No, it was services; basically, staff and some- 
times council members would help these groups. I believe 
these were the foresters, agriculture, energy-modeling— 
we could give you a list of them. Basically I would 
say we have used our organizational writing and research 
knowhow in assisting these groups who did not have, 
perhaps, the resources or skills for doing it, to make their 
positions clear. I believe also that in the case of biology 
we were instrumental in having a rather fragmented 
situation, in which there were three separate groups, 
brought together, because it would be much easier for 
government and the scientists to have one group rather 
than three, which might be at cross-purposes. That is 
the type of assistance we have provided. 


The Chairman: I believe you also indicate that you 
are treading on possibly dangerous ground in that respect, 
because you use public money to assist private groups 
to promote their own private interests before the gov- 
ernment. I suppose, for instance, that the biologists will 
request more money from the federal government and 
that is rather dangerous ground these days, I suppose. 


Senator Godfrey: Oh, I don’t know; what’s good enough 
for the Eskimos I am sure is good enough for the scien- 
tists. 


The Chairman: I just wanted to point out that this 
might be a marginal activity for the council, rather than 
putting too much emphasis on it. 


Dr. Kates: You are quite correct, Mr. Chairman; it is 
a marginal activity, but it is my belief that it is peculiar 
of the science and technology sector that it has not been 
a very able sector in this political arena. In my opinion, 
the lesson we must all learn is that decision-making in a 
democracy takes a certain form and if we desire the best 
for Canadian science and technology for the benefit of 
the country, then if we can help one another in becom- 
ing clearer, sharper and more effective in the political 
arena, we are helping the common cause. 


The Chairman: I do not wish this to be used as a 
precedent by which we might see the Canadian Manu- 
facturers’ Association going to the Department of Indus- 
try, Trade and Commerce requesting a grant for the 
purposes of preparing their annual presentation to the 
government. 
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Mr. Shepherd: If I may react, Mr. Chairman, to the 
word “marginal”, it is in fact almost central to the coun- 
cil’s interests, in that we are attempting to achieve a 
coalescence of technical capacity within the country. Our 
interest is not to advocate a cause, but to achieve that 
kind of coalescence and it has been very successful in the 
energy sector with regard to the universities. We gen- 
erally do not move out into the industrial sectors, but 
restrict our activities to the university faculties. 


Senator Grosart: It is 10 minutes after 5 o’clock and we 
are at paragraph 11 out of 86 paragraphs. 


Senator Godfrey: How long do you wish to continue, 
Mr. Chairman? 


The Chairman: I would propose to continue until 
approximately 5:30. 


Senator Grosart: Paragraph 11 deals with the lookout 
function, which is also discussed in paragraph 32, under 
“Technology Assessment’. Does the council see any neces- 
sity for an organization in our national science policy 
decision-making process more like the Daddario Com- 
mittee in the United States, or are we just talking about 
technology assessment? Would you suggest some mechan- 
ism or structure to bring it about? Everyone talks about 
technological assessment, and usually they just put it in 
the first paragraph and forget it. 


Dr. Kates: In other words, an independent technological 
assessment body that can independently look at programs 
such as nuclear programs and so on. Yes, to some extent, 
of course, some of our own studies are technological 
assessment studies, as you will appreciate. The question 
is, should we have an agency such as that? I imagine 
wiat you have in mind, senator, is perhaps an agency 
reporting directly to Parliament, rather than to Cabinet. 
Is your question directed to that, as to whether this is 
something which we would advocate? 


Senator Grosart: Precisely. 


Dr. Kates: We are currently looking at the whole 
futures situation and we indicated to you that we would 
reply to your own futures questions at a later date. 


The Chairman: There is a distinction, though, between 
futures study, which I understand that you will deal with 
later on, and paragraph 11, technological assessment. 


Dr. Kates: Yes. 


The Chairman: To look at the social and environmental 
costs and benefits. This does not relate necessarily to 
futures studies. 


Senator Grosart: That is today. 


Dr. Kates: We are saying that we ourselves are in a 
very good position to conduct as part of our mandate 
technology assessrnents of important problems. We have 
done it previously, are doing it now and intend to con- 
tinue doing it in the future. I thought your question was 
whether we are recommending an agency similar to the 
technology assessment agency in the United States, which 
reports directly to Congress, rather than to the govern- 
ment. Of course, there is a different political system there 
and the answer to that question I would like to take 
under advisement, because we have not already dis- 
cussed it. 


8:18 Science Policy March 31, 1976 
se Mare 91, 1976 


Senator Godfrey: You refer to the varied backgrounds 
of the members. I referred to the composition of the 
council, and I am not quite sure what your profession is. 
I see you are listed as Josef Kates Associates, Inc. Are 
you a scientist yourself? 


Dr. Kates: The headline in the press when my appoint- 
ment was announced was “Non-scientist chairman of 
Science Council’. 


Senator Godfrey: Well, what is it? 


Dr. Kates: I have a Ph.D. in physics, but I am also a 
professional engineer. After earning my Ph.D. I worked 
at the university for five years in a research capacity on 
computers. Since that time I have been basically in the 
consulting business: systems; computers; transportation; 
urban development; and what have you. Perhaps that 
headline supports one of your recommendations, which 
we are contradicting. You recommend that the council be 
known as the Science and Engineering Council. However, 
apparently the public or, at least, the press writer of that 
headline, feels that it is an entirely academic council, 
which of course it is not. 


Senator Godfrey: It seems to me—and I believe this 
also bears on something brought out earlier by Senator 
Carter with regard to the public, and so on—that when I 
read the membership list of the council my impression 
was that it is overly weighted with people who are 
science-oriented. I have always been a great believer in 
such sayings as, ‘War is too important to leave to the 
generals!” Maybe science is too important to leave so 
overwhelmingly to the scientists. I do not believe there 
were any scientists on the Senate committee, yet they did 
a pretty good job. I felt the same way with regard to the 
Canada Council, which used to be divided into two groups 
—the arts, and the humanities and social sciences. When 
I went to the council no one was permitted to be in the 
humanities and social sciences group unless they were a 
product of the universities, which I thought was wrong. 
After approximately a year I managed to get some of the 
ordinary members of the council into that group. It just 
struck me, in going through this, that it is not quite as 
varied a background as you claim. You refer to the varied 
backgrounds and it struck me that it could be broader. I 
used to say that I represented the Philistines in the 
Canada Council. 


The Chairman: In the Senate, also. 


Senator Godfrey: That is correct; I have never been 
a conformist. 


Dr. Kates: We fully agree with you. At the present 
time we are in an unfortunate situation. Half of the 
appointees to the council are supposed to come from the 
academic sector and half from the non-academic sector. 
Unfortunately, within one year we lost three of our 
members through death. So you can see that it is a 
rather dangerous occupation. The resulting vacancies 
and imbalances have not been quite balanced off. We 
ourselves are making recommendations to have more 
industrial appointees. Hopefully within the next six to 
nine months, as vacancies occur, the situation will be 
well balanced out. 


This is not in the act itself. This has simply been a 
pattern. We find that half are academics. The non-aca- 


demics are not all industrials. We have people like Mr. 
Seguin who is a television scientist, Mr. Ide, who is the 
head of the Ontario Educational Association. It might 
be best to have it one-third academic, one-third indus- 
trial, and one-third with some related background which 
is neither industrial or academic. I may be discussing 
that with Mr. Drury shortly, and, if he agrees, that is 
what we might strive for. 


Senator Stanbury: I wanted to talk about paragraph 
12, and perhaps 13. As a matter of fact, I am not sure 
that I am really talking about something that is dealt 
with in either of those paragraphs, because I think I am 
talking about something that I do not see in the brief 
but which has a good deal to do with the international 
situation we are in. 


As we all know, for a good many reasons we are in the 
situation of a very serious balance of trade deficit at 
the present time, yet I happen to know of a number of 
substantial opportunities available to Canadian industry 
in the world that we are just not equipped to handle. I 
think Mr. Shepherd or Dr. Kates spoke a little earlier 
about the problem of the fragmented structure of Cana- 
dian industry. I appreciate that this is not exactly the 
subject of this discussion, but it is quite possible for 
Canadian industry, without very many changes in its 
present structure, to begin to be in a position to com- 
pete much better in world trade. 


I wonder whether the council has had a look at world 
trade, the place that Canada might be playing in world 
trade, and has made any attempt to direct industry into 
research, along the lines of scientific research which 
would equip Canadian industry better to participate in 
international trade. We talk about health services, energy 
opportunities, and so on. We have such a tremendous 
opportunity, in my experience—from conversations, visits 
I have made to other countries, and my knowledge of 
the kinds of failures we have faced because of the weak- 
nesses of Canadian industry in trade—to move out into 
the world, and I am not at all sure that anyone is giving 
industry any kind of focus in terms of the kinds of things 
they should be doing in a scientific research sense that 
would best equip them to move out into that world. 


The Chairman: Senator, I will accept brief answers 
to your question, but I think this will come 
later on in our consideration of the brief. I understand 
that in this paragraph the council speaks about its own 
international relations so as to have an input from 
abroad, to help it to meet or serve its own mission. There 
are sections of the brief later on which deal with tech- 
nology, interdependence and so on. I think it would be 
more appropriate at that time to raise these questions, 
which I agree are important. 


Dr. Kates: The main work now underway is a study on 
further processing of Canadian raw materials; because 
we believe that if we add just a small increment to the 
total of further processing to which our exported raw 
materials are eventually subjected to anyway, therein 
may lie a large part of the answer to the balance of pay- 
ments problem. We will probably be publishing a study, 
in the summertime, in about three or four months, on 
that subject. Our industry committee, which we have 
re-established recently, will be looking at other aspects 
of the problem you mention. 
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The Chairman: Are there any further questions on 
paragraph 12? In establishing this kind of network at the 
international level, do you have any precise arrangements 
with MOSST, so that there will not be any kind of 
duplication in establishing these relations; or do you 
think there is no danger of overlapping between the two 
agencies? 


Mr. Shepherd: Mr. Chairman, in terms of cooperation, 
the head of the international directorate of MOSST is 
our ex-director of research. So there is an extremely 
close relationship on an informal basis. We tend to work 
with science policy institutions which may or may not be 
within a governmental structure. So that we are ex- 
tremely satisfied that there is, in fact, no duplication, 
and, in fact, a great deal of cooperation. 


The Chairman: Paragraph 13... 14? 


Senator Grosart: I have one question. I think it takes 
in all the paragraphs to 17. I found your reports—both 
the ones you take responsibility for and the ones you 
disclaim responsibility for—excellent reports. Have you 
had any -success with them? Can you point to any 
achievement, or change in policy, that has been brought 
about? 


Dr. Kates: In the case of reports Nos. 4 and 15, I tried 
to give you the picture in my opening remarks of the 
extent to which government actions have paralleled our 
recommendations. We cannot, naturally, take entire credit 
for it. As a matter of fact, one of the problems we have, 
interestingly enough, is that our staff naturally have 
extremely close relationships with staffs in other govern- 
ment departments. They appear to be— 


Senator Grosart: I was thinking more of the specific 
ones. Numbers 4, 6 and 15 were rather general. You had 
some very specific studies. 


Dr. Kates: I believe, for instance, that the oceans pro- 
gram had a lot to do with our oceans report. The STOL 
Program, I happen to know personally, was very much 
influenced by our STOL report. So I would say that your 
success is never as high as you would like to have it, but 
it is not zero either. It is a difficult thing to measure. The 
way we are changing our posture, we hope to increase 
that success even further. 


Senator Grosart: Do you have any mechanism for fol- 
low-up? 


Dr. Kates: Not really. The information we get is what 
the general public gets. We do not get privileged informa- 
tion from government departments. We have to rely on 
information that is volunteered to us. Generally speaking, 
because our staff are here and have good relationships, 
by the grapevine we get a fairly good idea of the reac- 
tion to our reports, and to what extent they become a 
basic input, a building block, in the decision-making 
process. 


As I say, in many cases we have found that the reason 
our report looks “old hat” by the time it is published is 
because some department has already picked it up and 
translated it into programs; so that it almost looks like 
our report is a bit of history. 


Senator Grosart: Do you do any follow-up in the sense 
of pushing your proposals—a technological assessment of 
the worth or otherwise of your reports? Do you tabulate 
it? Can you say to me, “Here is what happened from the 
oceans report’? 


Mr. Shepherd: May I present a specific example, not- 
of an acquisition of intelligence as to what happened but 
what concrete activity we have taken to press a con- 
clusion. Our latest report refers to the transfer of 
technology from government laboratories to secondary 
manufacturing. Eighty per cent of the recommendations 
in that document pertain to action that ought to be 
taken by the federal government. We have set up formal 
meetings with the Ministry of Stae for Science and Tech- 
nology to ask them to pursue those through various gov- 
ernment departments, to tell us which departments may 
require supporting arguments from the council, and what 
public constituency might need to be developed to en- 
courage them in moving those recommendations. So that 
we have, in that case, evolved a very specific mechanism 
for pursuing recommendations through the federal admin- 
istration. 


Senator Grosart: That is a new departure? 
Mr. Shepherd: Yes. 


Dr. Kates: I might add, the general pattern we are 
developing is one which is much more open in that we 
are trying to involve the public, particularly the inter- 
ested agencies, in our studies right from the beginning. 
This course, I think, will result in a greater awareness 
of the studies and will probably lead to a higher degree 
of implementation of recommendations. 


The Chairman: The report you are now speaking of 
was published in December, 1975? 


Mr. Shepherd: That is right, Mr. Chairman. 


The Chairman: In the course of our inquiry, we might 
test some of your recommendations when we have officials 
of the various departments before us. 


Mr. Shepherd: By all means, Mr. Chairman. 


Senator Grosart: That is what we will be doing in the 
second round of our committee hearings. That is why I 
asked the question. 


Dr. Kates: If I may come back to your observations 
respecting organizations, this report is very specific in 
that regard. 

I should mention that Mr. Miedzinski was the Project 
Officer on this report. 


Senator Grosart: We know him very well. 


Senator Carter: Does the oceans program emanate 
from a report or recommendation of the Science Council, 
or was it initiated by MOSST? 


Mr. Shepherd: It was recommended by an interdepart- 
mental group several years ago that the council under- 
take a study on an oceans program. We did so with a 
great deal of cooperation on the part of the federal 
authorities, and out of it, by the way, recommended a 
specific crown corporation to stimulate ocean develop- 
ment. Hopefully, that may occur. 
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The Chairman: I propose we stop at paragraph 18. If 
there are no further questions on the previous para- 
graphs, I have one in relation to paragraph 16. 


In paragraph 16, Dr. Kates, you say you intend to 
develop a more comprehensive look-out capability, as 
opposed to, presumably, a more specialized or study-by- 
study approach. How do you intend to develop that 
capability, and in relation to what? We understand at 
the moment that the Institute for Research on Public 
Policy is developing some kind of capability in this 
overall field, and that the Economic Council is also look- 
ing at this area. We further understand that various de- 
partments are planning to develop their own activities in 
this area, 


Dr. Kates: Let me point out, first of all, that looking at 
the future in any field in which we are making a study, 
or producing a report, is, of course, something that we 
have always done. Also, in selecting the various reports 
or studies we undertake, we have to scan the overall 
situation in order to set our priorities. 
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What is intended here is, basically, a moderate effort 
to help us with our own selection of areas to study and 
to provide us with orientation in that regard. I do not 
think what is intended here is the duplication of what 
is being undertaken by the Institute for Research on 
Public Policy. 


The Chairman: Are you a member of the institute? 


Dr. Kates: As chairman of the Science Council, I am, 
I believe, an ex officio member of the institute 


The Chairman: If there are no other questions, we 
will adjourn until next Wednesday, at which time we 
will again have Dr. Kates and his officials before us. 


I can inform honourable senators that the Honourable 
Mr. Jamieson, the Minister of Industry, Trade and Com- 
merce, is quite willing to appear before the committee, 
but is unable to do so before the Easter recess. 


The committee adjourned. 
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A. INTRODUCTION 

1. This brief is in reply to the request, dated |7 September 1975, 
from the Chairman of the Special Committee of the Senate on Science 
Policy. 

he. In this document we successively describe the current and pro- 
jected role of the Science Council, review the major issues in 
science policy in Canada, and then comment generally upon the reconm- 
mendations of the Senate Committee, contained in Volumes 2 and 3 of 
its Report. 

3. The Council shares with the Committee a great concern for the 
development, use and status of science in Canada.* We welcome the 
opportunity to make our views known in the forum of the Committee's 
hearings. These hearings could hardly be more timely, or the subject 
more urgent and more closely related to issues of crucial national 
importance. Proposals to change the organization for the support of 
science in Canada lie dormant. Science and technology are accorded a 
low priority. Universities and many industrial sectors confront 
imminent crises. These developments make it imperative to speak 
clearly and act decisively, at this time. The Science Council 
believes that national and international problems and opportunities 
involving science are of such importance and urgency that: 

@® science in Canada must be strengthened to meet the 
challenge; 

@ the efforts of the "three solitudes" must be coordinated 
and a far more cooperative climate be encouraged; 

@ the understanding of the vital role of science and its 
needs, both by the public and by governments, . must be 
increased sufficiently for science to be given a much 
higher national priority in order to bring social and 


economic benefits to Canada. 


* To avoid unnecessary repetition, we shall often use the term 
"science" to stand for "science and technology", or "science and 


engineering", depending on the context. 
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B. THE SCIENCE COUNCIL OF CANADA 


PURPOSE AND MANDATE 
4. Sections 11, 12 and 13 of the Science Council of Canada Act 
define the Council's duties in some detail. However, the Act does 
not contain an explicit statement of overall purpose. At the 
Council's inaugural meeting in Ottawa on 5 July 1966, the Prime 
Minister stated this purpose: 
"to give objective advice on science policy to the Canadian 
Government." 
He also provided a working definition of science policy: 
"decisions that determine the balance of our national 
scientific effort; the role of that effort in relation to our 
country's aspirations; its adequacy as lo research on the one 
hand and applied use on the other." 
Formally, the Act and the Prime Minister's definition require that 
advice be given to the federal government. However, the Act explicit- 
ly permits the Council, on its own initiative, or if directed to do 
so by the Minister, to 
"conduct such studies, inquiries and other undertakings as may 
be necessary with respect to any matter ... relating to the 
carrying out of its duties [and to] cause to be published such 
studies and reports prepared for the use of the Council as it 
sees fit." (emphasis added) 
Be The Council has interpreted these statements to mean that it 
is called on for advice from a national point of view —- as distinct 
from an academic, industrial, provincial, or even federal approach. 
We have deliberately chosen to work in public and_ to publish our 
findings and, as often as practicable, to invite outside participa- 
tion in our studies. We also believe that the best way to provide 


advice on an issue may often be through the stimulation of public 


‘discussion. Many of the issues on which the Council has to advise 


involve public and private bodies. Therefore we must communicate 
with these bodies, and may recommend changes in their activities or 


policies which are desirable from a science policy perspective. 
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ATTRIBUTHS 
6, While there are other institutions in Canada concerned with 
science policy, the Science Council is unique in combining the 


following attributes. 

@ It makes use of the talents and experience of both 
members and non-members through the work of Council and 
its Committees, thereby establishing links with the 
industrial, governmental and academic communities. 

@ It can treat any aspect of science policy with respect 
to all sectors of society across Canada, 

@ It is free to communicate with all sectors of society 
and with all levels of organizational hierarchics. 

@® It can publish findings on, comment on policies of, and 


make recommendations to, any public or private hody. 


ROLES 


National Advisory 


Te First and foremost, the Science Council is a national advisory 
body on science policy. The problems that we choose to study can he 
approached comprehensively, since we are not Limited by jurisdicttion- 
al and sectoral boundaries. For example, the Council is paying in- 
creasing attention to the decision-making processes in areas requitr- 
ing the cooperation of several "parties" which may come from various 
sectors and jurisdictions. Such studies include assessment of needs 
and progress in a given field, and examination of current practices. 

8. The Council is independent and can take non-partisan stances 
in working with different governments and different levels of govern- 
ment. We encourage, and have provided assistance for, the creation of 
provincial mechanisms for science policy development. We engage in 


dialogue with provincial science advisory bodies. 


Public 
9. Secondly, the Council has a strong sense of obligation to 
serve Canadians, especially in bringing to public attention the im- 


plications of science and technology, and bridging the gap between 


8: 26 


Science Policy 


March 31, 1976 


experts and non-experts, decision makers and the public. It is, of 
course, easier to preach the need for public awareness and participa- 
tion than to do something effective about it. We are not complacent 
about our accomplishments and are actively studying ways of improving 
performance. Many Canadians are interested in science and technology 
and have significant contributions to make. 

LO. As a particular facet of its role as a_ public body, the 
Council has acted as a facilitator in assisting particular groups. to 
define their positions so that they may make appropriate trepresenta- 
tions, especially to the federal government. For example, we provided 
such assistance to the deans of forestry, agriculture and veterinary 
medicine and, most recently, to a group of biological societies. In 
this role the Council has scrupulously avoided becoming spokesman for 


any group in particular. 


Look-Out 

ES Thirdly, the Council can play an important look-out role in 
alerting society to emerging problems and opportunities. This is a 
difficult role to assume, since projections of the future tend to be 
distortions of features of the present. The varied backgrounds of our 
members allow us to pursue the look-out role effectively by identify- 
ing areas requiring technology assessment - namely an assessment of 
all social and environmental costs, as well as benefits, of an exist- 


ing or proposed technology (as discussed in Background Study No. 30). 


International Awareness 

WAG Fourthly, the Council is responsible for placing the develop- 
ment of a science policy for Canada in a global context. This is a 
vital dimension of our work and it is predicated on up-to-date 
information concerning developments on the international scene. (See 
Report No. 20.) As a corollary, the Science Council — provides 
information about the science policy picture in Canada; Lt. lseva 


useful point of contact for correspondents and foreign experts. 
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ACTIVITIES 

ES The activities of the Council for the period 1969-1975 are 
reviewed in Appendix II of this brief in the form of a _ response to 
the Committee's questionnaire, as requested (paragraphs 5 to 9, 21, 
22 and Items 2, 3 and 5 of Appendix II). The additional comments 
below relate these activities to the principal roles of the Council. 
14. The national advisory role of the Science Council is reflected 


in most of its recent studies. Report No. 15, Innovation in a_ Cold 


Climate, where a national perspective was given to the problems of 


Canadian manufacturing, is a pertinent example. A more recent example 
is provided by Report No. 23, Canada's Fnergy Opportunities. There is 
also in progress a study of the regulation of man-made hazards to 
health by involuntary exposure. 

136 The importance the Council attaches to its public role is 
shown by the way studies are structured, particularly those in which 
there is a strong interaction between science and society. In order 
to stimulate public discussion during the course of studies, as well 
as after a Council statement has emerged, seminars are organized to 
obtain a wide spectrum of opinion. We are currently engaged in a 
public discussion on Northern Development before arriving at 
conclusions and recommendations. The follow-up activities associated 
with Report No. 22, Science for Health Services, are an example of 
the type of process the public is invited to participate in, once a 
Council Report is published. Several seminars were sponsored jointly 
with the Canadian Public Wealth Association and the report was 
discussed publicly by groups and individuals interested in health 
care delivery systems. 

16. An appraisal of the future has become an integral part of 
Council studies and other activities, such as the recent initiative 
of mounting a set of international conferences on climatic change. 
However, we now believe, given the complexity of emerging issues, 
that the look-out function on a study-by-study basis is no _ longer 


sufficient. We therefore intend to develop a more comprehensive 


look-out capability. 


227 
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Wc Council and staff members have been exchanging perspectives on 
science policy with corresponding bodies in other countries and have 
established a network of relationships with individuals and 
organizations. These activities have included secondment of 
personnel. The Council has published a statement of concern on _ the 
status of Canadian participation in international scientific affairs 


(Report No. 20). 


INTENTIONS 

Sk Within its available resources the Council feels it can best 
serve by identifying directions which might usefully be taken by 
others. The Council should be an initiator of broad new concepts. 
In the past six months, we have been attempting to identify themes 
which might give general guidance to the thrust of Canadian’ research 
and development. For example, we are attempting to evaluate the 
implications of a conserver society; we intend to re-examine 
questions of technological interdependence and industrial strategy, 
and to develop indicators of the health of the Canadian scientific 
community. These themes should provide a consistent frame of 
reference for our future program. 

19. Because of the increasing number of issues which fall within 
the purview of science policy, the choice of program becomes more 
difficult. The "Annual Report of the Chairman" for 1974-75 (see 
Appendix I) pointed to major changes which occurred between 1966 and 
975. We believe that equally important changes are likely to take 
place in the next Len years. We consider it imperative, therefore, 
to remain flexible in the determination of our specific objectives 
and the development of operational strategies. This will he assisted 
by the continuing rotation of Council membership and the turnover of 
Staff to respond to changes in program. These practices, in conjunc- 
tion with medium-term program planning, will enable the Council to 
remain a dynamic national institution which can play a valuable role 


in anticipating the future. 
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C. CHANGES IN SCIENCE POLICY 


TRANSITIONS 

20. A major issue in the mid-1960s was the need to establish 

priorities for science.* Another major issue, namely the relevance 

of Canadian science and technology and the aptness of its structures 

to national, social and economic goals, received particular attention 

from the Senate Committee. Since 1972, increasingly severe recession- 

al pressures have significantly affected science and technology 

activities in all sectors. Consequently, the support of science has 

become an issue of crucial importance, yet it has not attracted the 

national attention it warrants. 

Dae Although some improvements in science policy structures and in 

science and technology policies have been made over the last few 

years, we think that six critical weaknesses, already evident in the 

1960s, remain to be remedied adequately. 

1) Role of Science 

Dake The effective value of the support for R & D has _ been 
decreasing in the 1970s, indicating that the decision makers 
have not fully appreciated the arguments of the Council, of 
the Senate Committee and of the scientific community as a 
whole, as to the crucial contribution which science and 
technology can make to the future of Canada. 

2) Major Programs 

Le Concerted attacks on the major technical challenges which 
confront this country have not been adequately structured and 
launched. We refer specifically to challenges in the policy 
areas of Energy, Oceans, Transportation, Communications, 


Agriculture, and Housing. 


_————$—$—$— $$ — 


* We repeat that we are using the term "science" to stand for 


"science and "technology or "science and engineering", depending on 


the context. 
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3) National Planning 

24, National planning mechanisms, essential to the management of 
major programs and vital to an orderly approach to a future of 
decreasing options and sharpening constraints, have not yet 
been created or have not yet become sufficiently effective. 

4) Industrial Strategies 

Ne There has been a major failure to evolve and implement a range 
of strategies for the various sectors of industry by which in- 
dustrial innovative efforts might be enhanced. The federal and 
provincial governments have not succeeded, for example, in es- 
tablishing coherent procurement and incentive policies, which 
are vital to an improvement of the innovative environment. 

5) Contracting-Out 

26. The contracting-out policy for R & D has not materialized on a 
scale sufficient to meet its objectives. 

6) Attraction of Talent 

Dilke Attraction of Canadian talent to the pursuit of major techno- 
logical challenges has been largely inhibited by the absence 
of major programs and the lack of cooperation and understand- 
ing among the government, industry and university sectors. 

28. While many of these deficiencies are not peculiar to Canada, 

they must be recognized and overcome. The Council and all those 

concerned with science and science policy must share this responsi- 


Da baiitys. 


THE YEARS AHEAD - CHALLENGES AND OPPORTUNITIES 


Technological Interde endence 

29), Concern about economic domination has been revived in Canada 
and is likely to increase. Canadians are not as willing as they once 
were to leave the bulk of technological innovation in the control of 
multinational corporations whose interests may not coincide with 
national aspirations. There is also a growing appreciation of the 
cost of technological dependency. The development of Canadian corpor- 
ate strength, particularly in sectors where technology leads to fund- 
amental changes in human thought and action, i.e., transformative 


technology, should be accepted as being of paramount importance to 


the enhancement of our productive capacity and our innovative base. 
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(See Report No. 2L.) Only when this has been achieved will Canada 
have control of key technologies and a propet base for dynamic 
international trading policies. 
30): The same base will be needed to ensure that, in the necessary 
technological exchange with other nations, Canada can replace its 
present overdependence on foreign technology by true interdependence. 
True interdependence can in turn facilitate policies and _ trade 
agreements that ought to ensure: 

@ complete freedom to market internationally technology 

developed domestically, and 
@ freedom to modify and re-export technology acquired from 


abroad. 


Research Capability 


syle The pressures of indigenous development of technology and of 
the selection and acquisition of foreign technology will place 
increasing demands upon Canada's capacity for basic and applied 
research, which required decades of painstaking development, but can 
be destroyed within a few years. Current budgetary constraints are 
dangerously eroding that capacity. Thus Canada could be left without 
a research base at the very time when economic recovery will demand 
an increase in R & D activity. It is imperative that, in spite of the 
haste to transfer technological effort to market applications, an 


adequate level of support for research be sustained. 


Technology Assessment and Look-Out Capability 


32% Technology assessment is a cornerstone of science policy. It 
is most effective when applied to technologies which ee not yet 
been implemented on a large scale, i.e., when oriented toward the 
future. For example, the Mackenzie Valley Pipeline Inquiry (the 
Berger Commission) has sparked a healthy debate on the costs and 
benefits of the pipeline project and even on the future of the North 
in general. This kind of comprehensive assessment will increasingly 
be needed to keep pace with the growing number, pervasiveness and 


scale of technological projects. 
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83% A comprehensive technology assessment is a _ lengthy process. 
Pressures to get on with the implementation of technological under- 
takings are often very strong. Thus the necessary time may not be 
available, unless such assessments are started early. The process of 
systematic formulation of science policy requires a look-out capabil- 
ity in order to create information about potential problems and 
opportunities well ahead of the time when decisions should be taken. 
The functions of a look-out capability will be discussed in the 
Council's response to the Senate Committee's questionnaire on Futures 


Research, 


Opportunities in a Conserver Society 


34. The consequences of the long period of exponential growth in 
global population, combined with the exponential growth in per capita 
production and consumption of the industrialized countries, are 
bringing society to a new understanding of the pressing need for the 
responsible management of resources and the protection of environ- 
ment. Many Canadians now view Canada as a country with finite natural 
resources, and recognize that it has only a _ limited Capacity to 
absorb waste. Science policy must therefore stress the development 
of alternative resources and technologies, and of flexible systems, 
Developing these alternatives will require contributions from 
scientists and engineers in all sectors of society. Implementing the 
new policies will offer significant innovative Opportunity to the 
industrial sector. Systems and products offering economy of design, 
low energy demand and durability of operation will command substan- 
tial markets. Such developments should appeal to innovators who 


will be needed to bring about the economy of conservation. 


International Responsibilities 


S155 As an afflvent country, Canada must work toward reversing the 
growing disparity between the "have" and "have not" nations. In the 
long run, the most sensible form of aid will be that which stimulates 
the economic development of the have-not countries. Canada is among 


the world's leaders in the magnitude and progressiveness of its 
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international assistance programs - programs which are directed 
toward improving the economies of Third World nations. But there is 
more to be done: enhancing "self-help" programs now will reduce the 
overall burden in the future. Such programs often require major 


scientific and technological inputs. 


Major Programs 


36. In pointing to problems and opportunities amenable to techni- 
cal solutions, science policy sets broad objectives for science and 
technology. However, channelling the growth of science and technolagy 
in given directions, without stifling the freedom necessary to pro- 
mote creativity, is inherently difficult. A promising approach is to 
rely on attraction-by-challenge rather than on any attempts at direct 
control. In 1968 we recommended this approach in Report No. 4 (p. 29) 

"The greatest concern of the Science Council is to see that 

the growth of science and technology in Canada is channelled 

in appropriate degrees toward specific broad objectives as 


they are defined. 


"To permit this channelling itis proposed that most new 
undertakings in Canadian science be organized as large, 
multidisciplinary, mission-oriented projects having as a_ goal 
the solution of some important economic or social problem and 
in which all sectors of the scientific community must partici- 
pate on an equal footing. This report tefers to these initia- 
tives aS major programs. 


"Major programs are not new to Canada and some _ successful 
examples, such as the atomic energy program, have contributed 
notable achievements in their fields. What is new in this 
policy is that these programs are envisaged as the principal 
instrument for the growth and development of Canadian science 
and technology. 

"A most important, but by no means sole, reason for the major 
program approach to organization is that it seeks to provide a 
national focus for efforts aimed at solving national problems. 


Ideally each program will give cohesion to the efforts of ail 
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levels of government, of industry and of the universities as 

they work toward a common goal." | 
SG The concept of major programs has received insufficient atten- 
tion despite the Council's advocacy of the principle. Some except ions 
are water resource management, a curtailed approach to the short take 
off and landing (STOL) system, the Communications Technology Satel- 
lite (CTS) Program, and a Jate start on the oceans program. Some of 
these barely meet our definition of major ptograms, as stated in 
paragraph 36 (underlined). Other large expenditures on science, such 
as project TRIUMF and the Hawaii telescope project, represent 
significant contributions to the development of science in Canada, 
but do not meet the requirements by which we wish to distinguish 
major programs from major projects. The coming period of major 
transition to the economy of conservation will increase the need for 
a major program approach if Canada is to be among the nations leading 


the transition rather than lagging behind. 


Scientific Expertise 


38. Canada's ability to cope with current and future problems 
depends on the availability of appropriate means and _ personnel to 
generate and develop scientific knowledge. Our educational institu- 
tions are facing severe financial constraints and people are less 
inclined to provide unquestioning support for the pursuit of scien- 
tific knowledge. A long-term policy of support of existing resources 
in our educational institutions is essential if we are to recognize 
and respond to opportunities and problems. In this comnection, the 
1977 federal-provincial conference on the financing of education may 
affect the future scale and patterns of university research activity. 
Whatever the outcome of the conference, the universities should 
increase their ability to cope with the changing conditions. 

39%, The issues of future national science policy, outlined in this 
chapter, must be considered as key elements of our overall social and 
economic framework. They can and will be addressed only when the 
Canadian people become convinced of their close relevance to _ such 
Matters as employment, productivity, social welfare and _ social 
justice. Granted adequate support, the scientific community would he 
expected to respond to new challenges with the vigour and determina- 


tion called forth by its responsibilities to society. 
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dD. RECOMMENDATIONS OFS THE SENATE COMMIT TEL 

COMMENTS ON VOLUME 2 

40. The Science Council, in its Sixth Annual Report 1971/72, 
responded to the recommendations contained in Volume 2 of the Report 
of the Senate Committee. Thus the following review is limited to 


particular comments on some of these recommendations. 


Organizational Structure of R&D 


4l. The Science Council and the Senate Committee clearly agree on 
the importance of good communications among the various disciplines 
of science ("horizontal" communication), and throughout the principal 
phases of scientific activity - basic research, applied research, 
development and application ("vertical" communication). Integration 
within a single administrative organization usually improves communi- 
cation, but limits are imposed by the inevitable compartmentalization 
of very large organizations. Thus choices have to be made and organ- 
izational divisions placed somewhere within these boundaries, In its 
recommendations for restructuring the federal R & D activities into a 
Canadian Research Roard, a National Academy of Research and a 
Canadian Industrial Laboratories Corporation, the Senate Committee 
favoured horizontal integration. 

42. While recognizing the advantages of this approach, we believe 
that they will be outweighed by the disruption of vertical communica- 
tion. Organizational divisions are most detrimental when they create 
barriers to informal and personal communication. Separating basic 
and applied research in terms of performance, funding, administration 
and physical location will inhibit much needed interaction between 
the phases of scientific activity. Moreover, distinctions between 
basic and applied research are arbitrary; compartmentalization would 
lead to protracted and unnecessary dispute. Also, centralization of 
government science in a few agencies would result in reduction, 
within the line departments, of scientific competence relevant to 
their missions. This, in turn, would affect the quality of programs 


needed to meet departmental objectives. 


8: 


36 


Science Policy 


Levels of Support for R & D: Targets and Indicators 


43. The Council and the Senate Committee agree on the need for a 
higher level of gross expenditures on research and development in 
Canada. The notion that this expenditure (GERN) should be increased 
from the present level of about 1.l per cent of GNP to the target of 
2.5 per cent of GNP by 1980 is open to debate. 

44, Aggregate indicators of this type can be useful for retro- 
spective international comparisons, when combined with an analysis of 
reasons for the differences shown by the indicators. Both the Com- 
mittee and Council have used them in this way. However, the use of 
such indicators in a normative way, to establish a target for future 
expenditures on R & D is questionable. There is no practical way to 
determine, and show convincingly, what the optimum value should be. 
Decision makers tend to disregard uncertain targets. The normative 
use of aggregate indicators is therefore ineffective. We tried this 
approach, despite our reservations, in 1969 when we recommended to 
the Prime Minister that GERD reach 2 per cent of GNP by 1973. This 


recommendation was published in our Third Annual Report. 


Arresting the Decline 


45. It is well known that neither the Council's nor the Senate 
Committee!s recommendations for expansion of GERD as a percentage of 
GNP were heeded. In fact, the effective value of support for R & D 
in many areas has been decreasing since 1972. This is not obvious, 
since R & D expenditures expressed in current dollars are, in gener- 
al, growing with Lime. Researchers in the field know the true 
situation, as affected by inflation and the need for increasingly 
sophisticated methods and equipment. However, serious effort is 
required to establish the extent of the decline in the purchasing 
power of the research dollar. We have examined this area before, for 
example, in Rackground Study No. 6, but now this work could more 
easily be carried out by MOSST, in cooperation with the Department of 
Finance, the granting agencies and other relevant departments. 

46. An approximate picture of the situation may, however, be 


indicated by looking at a few readily available figures. Information 
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provided by MOSST to the Senate Committee on 16 December 1975 in 
"Trends in Science Expenditures" shows that the federal expenditures 
on the natural sciences have been declining since 1972/73, when 
deflated by the Consumer Price Index (CPI). The extramural part of 
these expenditures, when deflated by the same index, has remained 
essentially constant since 1971/72. This might not Look too alarming. 
Unfortunately, CPI is too optimistic and too general an index when 
applied to R & D expenditures. 

47. A more specialized index has been developed by NRC and, for 
some years, by MRC. The figures received from these agencies show 
remarkable agreement. The NRC index shows that the buying power of 
the NRC grants budget was reduced by 27 per cent over the five years 
from 1971/72 to 1975/76. The same index may be applied to _ the 
federal extramutal expenditures on science quoted above. The result 
is only approximate but should be much closer to the correct value 
than that obtained using the CPI. The cumulative difference between 
the two indexes over the five years in question is 14.3 per cent, 
giving the deflated value of the federal extramural expenditures in 
1975/76 as 13.4 per cent below the 1971/72 level, a _ significant 
reduction. We should point out that the NRC index does not include 
the sophistication factor. 

48. The most urgent task, therefore, is to halt the decline of the 
Canadian research potential. We strongly urge the following actions. 

@ The federal government should immediately make a firm 
commitment to increase effective research funding in 
Canada beyond the level existing in 1971/72. 

@ The dollar value of the support required for this purpose 
must be established by working out the inflation and 
sophistication factors appropriate to each area of R&D, 
since these are generally higher than the Consumer Price 
Index. 

@ The work of the three granting councils, ITC and Supply 
and Services Canada (SSC) on developing the appropriate 
inflation indexes should be expanded to maintain an 
up-to-date, cumulative set of indexes for budgetary 
purposes. MOSST should coordinate the process so _ that 


compatible results are obtained. 
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Targets for Expansion 


49. What we have described in the preceding section is a minimum 
requirement. An increase in expenditures, perhaps to the level 
proposed for 1980 by the Senate Committee, will he required if Canada 
is to continue to rank with other industrial nations in the world. A 
close watch must be kept on comparative spending on research in 
different sectors, so that the capability within industry and _ the 
research expertise within universities are both sustained. 

50. Any evaluation of the most appropriate level of funding should 
be based on the principle that the level and distribution of R & D is 
dictated by national goals. The task may be _ facilitated by 
separating the support for R & D into components: 

@ the level required to maintain the basic capability in 
each field of science, within each sector of society; 

@ additional support required in certain areas to meet the 
needs of specific missions in hoth the public and private 
sectors. 

pili Well-documented statements by the various groups within the 
R & D community, which should be open to critical examination, can 
best determine the first component of support. Those in charge of Lhe 
missions, in consultation with those who perform the R & D _ tasks, 
should determine the second component. An example of a step in this 
direction is the forthcoming national statement on biology in Canada, 


Tomorrow's Biology. 


Industrial R & D 

ae The Council agreed with the Senate Committee's views of the 
problems facing Canada's manufacturing sector, as those problems 
existed when the Committee's report was published. We also believe 
that the needs of resource-based industries and of service and 
construction industries must not be ignored. The resource sector 
accounts for 8.4 per cent of the labour force (10 per cent of our 
total industrial production). There are strong indications that 
resource-based industries will continue to play a major role in the 


Canadian economy, particularly as certain commodities become 
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increasingly scarce. Service and construction industries, which en- 
ploy 64 per cent of the labor force, are growing faster than the 
other two sectors of the economy, but they have not made significant 
gains in productivity. Tnnovation is therefore as important for 


service and construction industries as for the other sectors. 


COMMENTS ON VOLUME 3 


Parliamentary Committees 


De The Council agrees with the Senate Committee that there is an 
obvious, urgent need for dialogue between parliamentarians and_ sci- 
entists. The past and present Hearings of the Senate Committee have 
contributed to such two-way communication; they have clearly indi- 
cated that a continuing exchange with both the Senate and the House 
of Commons is desirable. Scientific and professional societies should 
invite politicians to major meetings. Politicians should actively 
seek the counsel of scientific and professional societies. Most 
importantly, an active, permanent Committee on Science and Technology 
in the House of Commons, with adequate research staff, would help to 
sustain an on-going dialogue between the science community and 
legislators. There is also merit in the concept of an informal com- 
mittee comprising members of Parliament (both Houses) and  represent- 


atives of the scientific community. 


Ministry of State for Science and Technology 


54. The Science Council concurs that a strong Ministry of State 
for Science and Technology is fundamental to the development of an 
effective science policy at the federal level in Canada. We interpret 
MOSST's responsibilities to be advising the Cabinet, advising the 
Treasury Board, advising the Department of Fxternal Affairs, initiat- 
ing policy formulation and program development (a coordinating role), 
and monitoring and reporting on federal government major programs and 
multidepartmental activities. A comprehensive discussion of the role 
of Ministries of State, with special emphasis on MOSST, was given in 


our Background Study No. 31. 
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380 As an arency of the federal government, MOSST needs to respond 
to immediate problems and thus is oriented to short= and — medium-term 
issues. In addressing these problems, its role is to exercise 


influence rather than to wield power. In the vernacular, MOSST must 
have a low but distinctive profile. 

56. There are several important roles for MOSST to play. It should 
be responsible for providing advice to Cabinet on the scientific ac- 
tivities being proposed or carried out by line departments. It should 
scrutinize the scientific components of Line department budgets and 
render advice to Treasury Board. In ensuring that science items are 
accorded due budgetary consideration, MOSST officials should act as 
advisers to Treasury Roard staff when the latter enter into 
discussion with line department officials. 

ile Additionally, MOSST should initiate proposals, particularly 
proposals that encompass activities of several line departments. An 
increasing number of goals, policies and programs not only do not lie 
solely within the mandate of one line department, but are so _ broad 
that it can be difficult to give the lead role to one particular 
department. For example, the development and implementation of 
space, oceans and land use policies require the cooperation of a 
number of departments. In these situations, MOSST may initiate policy 
formulation, as they have already done for space and oceans. They 
must then coordinate the implementation of policy, and identify which 
of the various Line departments should lead different parts of a 
program or a whole program. 

58. Cabinet may also require advice independent from that received 
from line departments. For MOSST to play this role, it must be free 
of responsibilities accruing to line departments. 

DIe Quite apart from its role as a catalyst, MOSST can monitor the 
progress being made by line departments and alert Cabinet if coordin- 
ation is not satisfactory. MOSST should be in the best possible posi- 
tion to detect unnecessary overlaps ot gaps in scientific activities. 
60. International scientific exchanges play an important tole in 
Canada's external affairs. In this context, MOSST can influence at- 
titudes and decisions among scientists and foreign service officers, 


and draw attention to scientific components of international affairs. 
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61. The budgetary role of MOSST is important and should be 
strengthened. A stronger role in budgetary matters could develop as 
MOSST gains experience. However, the future of the Ministry should 
not be as strongly predicated on a budgetary role as the Senate 
Committee has suggested. The formulation of policy for new or 
reorganized scientific activities, the initiation and coordination of 
programs involving more than one government department or agency, the 
continuing evaluation and assessment of current programs, the 
provision to Cabinet of scientific advice relating to social and 
economic programs, and liaison and consultation with agencies outside 
the federal government, are important functions of MOSST. All of 
them are necessary to the formulation of effective science policy. 

62. To conclude, we would emphasize that the ability of MOSST to 
function effectively will depend almost totally on sustained support 
in the Cabinet. A low and distinctive profile, in which persuasion 
is the predominant characteristic, can only succeed when recognized 


by those with power. 


Other Government Departments 

63. The Council agrees with the recommendation that the Department 
of Industry, Trade and Commerce take strong leadership in the devel- 
opment of strategies for industry in Canada, but specific adminis- 
trative arrangements, such as were proposed by the Senate Committee, 
should be the subject of a vigorous discussion. 

64. The proposal that applied research and development for line 
departments might be done on a customer/contractor basis between 
government departments and government laboratories (the Rothschild 
approach) raises questions about the advisability of separating 
mission-oriented laboratories from their line departments. Developing 
strong governmental science and technology is not as easy as 
assembling a jigsaw puzzle of internal contracts. The experience of 
Great Britain in the next few years should be fully evaluated before 
such an approach is attempted in Canada. On the other hand, the prin- 
ciple of contracting-out as much government research as possible to 


industry and universities is certainly sound and is fully supported. 
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sctentitic Socilet les 

(5) The Council agrees with the Senate Committee's advocacy of co- 
hesive organization of the science and technology community in Canada. 
The Royal Society of Canada, which through its three "academies" 
(formerly "sections') embraces the natural sciences, social sciences 
and humanities, is vital to this purpose. SCITEC, which comprises 
most science-based societies and organizations, is equally necessary. 
66. We should remember, however, that scientific and professional 
associations have one or more of three major functions. Firstly, 
they are entrusted with the development and diffusion of knowledge; 
accordingly, they promote meetings and symposia, create forums’ for 
debating issues, publish journals, and by other methods improve and 
maintain intellectual standards. In this function they fully deserve, 
for specific tasks, government support through implementation of the 
contracting-out principle (as recommended by the Committee). A limit 
for contracting-out is in practice set by the associated need for a 
project management structure which is not normally available within 
these associations. The second function of scientific and profession- 
al associations is to represent the interests of science and  scien- 
tific professions to governments, public bodies, the media and _ the 
general public. This is not a function for which the Council would 
recommend financial support from public funds. There is every reason 
to expect scientists to make their case as part of their public duty. 
The third major function, pertaining to professional associations in 
particular, is that of Licensing and professional control and is not 


relevant in this context. 


French Vocabulary 


67. The Senate Committee stressed the need for creation of a 
French vocabulary of scientific and _ technical terms, recommending 
that the federal government support the necessary action financially, 
and that international participation be invited. The Council agrees 
with this proposal and has participated in the development of the 
Service International de Terminologie Scientifique et Technique 
(SITEST). Recent initiatives in Quebec with respect to French termin- 
ology in general suggest that further federal action should be taken 


in cooperation with these initiatives. 
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Science Council of Canada 

68. The Senate Committee report (p. 699) contains the following 

two statements: 
"The Government does not need two frustrated advisory bodies. 
The Council's budget could be used by MOSST to strengthen the 
organization of the Canadian scientific community, which 
greatly needs it, and to commission from the stronger private 
scientific institutions the special studies it needs to advise 
the government. 
"The Committee can see a useful role for the Council only 
within the framework of the strong central machinery for 
concerted planning and control that we have proposed. If the 
ministry is made responsible not only for policy but also for 
reviewing the science budget, then - but only then, we feel - 
there will be a need for an impartial outside critic of the 
whole decision making procedure." 

69. The Council has not felt frustrated; neither has it seen 

itself as dependent on the future of MOSST. Moreover, the Science 

Council has been evolving a special role for itself. As we have 

already stated, the Council stresses its role as a national advisory 

body, concerned with industry, university, and all levels of 

government, and as much concerned with a policy for science as with 

science in policy. The Council sees itself as an impartial public 

agency that attempts to assist all sectors of Canadian society. 

Oe The Senate Committee report (p. 672) also makes five 

recommendations concerning the Science Council. 

Ube "That the name of the Science Council of Canada be changed to 
the Science and Engineering Council of Canada." 

72. The Council disagrees with this recommendation. A name change 

would detract from the investment of the last nine years in 

establishing the reputation of the Science Council as it is currently 


known in Canada and abroad. 
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Bs "That the Council be composed of a full-time Chairman and 
Vice-Chairman, one representing the physical sciences, the 
life sciences and engineering; the other, the social sciences 
and the humanities; and of 28 other members chosen from 
outside the public service of Canada." 

Chairman and Vice-Chairman 
TR There is no doubt that demands on the time of Chairman and 
Vice-Chairman could best be met by full time incumbents. Good people 
are available from industry and the universities to take such posi- 
tions for a limited term. However, there are other important require- 
ments which favour part-time positions. Independence, a crucial need, 
is certainly enhanced by a source of income and an established posi- 
tion outside the federal government. Also, continuation of employment 
outside the Council provides assurance against isolation. There is no 
ideal answer to this problem. The formal requirement that the Chair- 
man and Vice-Chairman represent the physical and engineering sciences 
in one person and the social sciences and humanities in the other 
person might, at times, unnecessarily restrict the freedom of 
selection. 

sic The Senate Committee has also suggested that if the Council 

had a full-time Chairman and Vice-Chairman the positions of Fxecutive 

Director and Deputy Executive Director (now Director of Research) 

should be abolished (p. 671 of the Report). The Council is convinced 

that, irrespective of the decision with respect to the Chairman and 

Vice-Chairman, the need for an Fxecutive Director and a Director of 

Research remains unchanged. The duties of the two pairs of positions 

are not overlapping, representing outward and inward orientations 

respectively. The distinction between the peneral responsibilities 
of the Executive Director and the much more focussed responsibilities 
of the Director of Research is also clear. 

Government Members 

76. The Council has opposed the tecommendation that government 

members be dropped. There was no evidence of a conflict of interest 

on the part of government members, and their contributions were 


invaluable because of the experience and perspective they brought to 
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Council discussions. Furthermore, past experience has demonstrated 

that these members greatly enhanced the effectiveness of the Council 

by injecting their knowledge of Council studies into government 
agencies. Government membership is necessary simply because of 
strong government involvement in Canadian science. IF the Science 

Council is to be "balanced", government members are certainly 

required. With the aid of these members Lhe Council was able to 

provide links among the "three solitudes" so aptly described by the 

Committee. We regret the fact that these members have already been 

withdrawn by a Cabinet decision. The Council has continued to 

exercise its privilege of inviting government members to Council 
meetings when appropriate. 

vi "That the ordinary members of the Council be appointed after 
consultation with appropriate representative organizations and 
on such a basis as to adequately represent the two main 
non-government R & D performance sectors, the main scientific 
and engineering disciplines, including the social sciences and 
the humanities, and the four broad regions of the country." 

78. We agree with the spirit of this recommendation, but member- 

ship should not come solely from the two main non-government R & D 

performance sectors. Other sectors of society can have a _ profound 

interest in science and technology and, it could be atgued, should 
have some representation on the Science Council. The experience of 
the Council has been that members are best chosen by altempting to 
reach an appropriate balance of expertise, background, and tempera- 
ment, as well as regional representation. While this kind of informal 
recipe has not always produced an ideal mix, it seems inherently 
better than a more rigid formula. The membership of the Council needs 
to have strong links in the diverse social sectors and geographic 
tegions. However, the predominant requirement for a strong Council 
is that its members think in terms of national interest. Deep under- 
standing of regional or sectoral problems and points of view is 


helpful only as long as it does not lead to a narrow attention 


to the interests of special groups. 
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79. "That the terms of reference of the Council be interpreted as 
covering the social sciences and the humanities." 

80. The Council has the responsibility to study and advise on ways 
of developing and using science and technology for the national 
benefit; it would therefore be unwise to carry out this 
responsibility without reference to the social sciences and 
humanities. The Council agrees with this recommendation and has been 
interpreting its mandate accordingly. 

81. "That the Council, in the exercise of its broad function as an 
impartial observer, advisor, and critic of the formulation and 
implementation of science policy, maintain close liaison with 
the representative organiations of the Canadian Scientific and 
Engineering Community for the purpose of getting their consid- 
ered views on the orientation and development of that policy." 

82. We endorse this recommendation. The Council has _ established 

and will maintain close liaison with several representative 


organizations of the Canadian scientific community. 


March 31, 1976 


March 31, 1976 


Science Policy 


EPILOGUE 

83. The problems facing Canadians today are complex and petvasive. 
Some are social and political; some are related to the kind of in- 
dustrialization which prevailed in the past. A common denominator to 
these problems is the need or the want for more goods and _ services. 
There is no way to satisfy these needs and wants without much more 
industrialization. At the same time we know that the technology in 
the future will have to differ markedly from today's technology in 
order to conserve resources (energy in particular) and to protect the 
environment. Both objectives have to be achieved within the available 
economic resources. 

84. Many of the necessary new technologies have yet to be invented, 
others need technical development combined with social innovation. 
Much of the scientific knowledge required for this purpose is not 
available today, nor do we have the understanding required to develop 
and guide the new social attitudes needed to accept the transition 
from a consumer to a conserver society. The time available for gain- 
ing new knowledge, changing attitudes and introducing new techno- 
logies is extremely limited - perhaps less than one generation. 

85. If, as there are reasons to believe, current economic di ffi- 
culties are not part of classical economic cycles but fore-runners of 
the end of the era of abundance in the industrialized countries, then 
we have a paradox. At the very time when there is a need to speed up 
new developments to overcome the current difficulties, these same 
difficulties are diverting priorities away from science and _ techno- 
logy and eroding the effort for research and development. 

86. With full recognition of these difficulties we must, there- 
fore, call on decision makers not to belittle the promise of science 
and not to undermine our industrial base; both are indispensable to 
the provision of appropriate means for the well being of Canadians. 
The current generation of Canadians has lived better than ever at the 
expense of the future generations. If we care for those future gener- 
ations - even if only for the next one - we have to use our intel- 
lectual capabilities and our natural resources to bring about a new 


lifestyle based on a conserver ethic. The Council accepts the 


challenge. 
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ANNUAL REPORT OF THE CHAIRMAN (1974-75) 


by Roger Gaudry 


(NOTE: At the request of the Committee, the text of 
Appendix '1' is not printed as it can be found 


in Science Council of Canada Ninth Annual Report 
1974-75, pp. 27-45.) 
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APPENDIX Il. 


RESPONSE TO THE GENERAL QUESTIONNAIRE (1969-75) 


Introduction 

1S Since October 1968, the Science Council has become a Crown 
Corporation (cf. Amendment to the Science Council of Canada Act, 28 
March 1969). Four appointments of associate members, representing 
departments or agencies of the government of Canada, terminated on 3! 
July 1973, by government decision; these appointments have remained 
vacant since then. New legislation is expected to increase Council 
membership to 30 in the near future. 

De The current membership of the Council is listed in the 
attachments to this Appendix (Item 1). Five positions are currently 
vacant and appointments are expected to be announced soon, 

3. In pursuing its work, a Science Council Committee may, and 
usually does, contract out specific areas of research to individuals 
and institutions. The committees themselves are usually chaired by a 
Member of the Council and, on completion of a study project, 
background studies may be published. On the approval of the full 


Council, a report may also be published. 


Organization 


4, Item 2 presents an organizational diagram of the Science 
Council, and it describes the main divisions and sections of our 
activities. It also contains information about the current programs 
of the Council, in terms of both major studies and minor projects. 
The Council does not have formal links, organizationai or otherwise, 
with foreign governments or their agencies. Neither is iit 


constrained by formal links with Canadian industries or agencies. 


Organizational Functions 


Dis The Council's role, organizational structure, and programs of 
activities evolve continually. The Council itself devotes consider- 
able attention to its purpose and role and, for example, discussed 


this at a December 1975 meeting. However, Since the Council 
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is a national body which emphasizes the public dimensions of its 
work, the most effective form of review is achieved by reference to 
public reactions to Council recommendations and activities. 

6. Although slight changes in the Science Council of Canada Act 
are anticipated, major changes in organizational functions are 
neither probable nor desirable. The Council can now build on a nine- 
year-old foundation of individual projects. The national role of the 
Council, wherein the Council is identified as an institution 
concerned with the interests of all parts of Canada, and also as a 
body which focusses the thinking and activities of the science and 
technology community, will be emphasized more strongly in the future. 
In this context, the Council is not restricted to consideration of 
problems lying within federal jurisdictions. Also, in view of the 
increasing scientific interdependence of the developed nations of the 
world, the Science Council will have a special, national role to play 
as an interpreter of world trends and as the natural Canadian venue 


for the exchange of policy information. 


Projects 


ifs Studies currently underway or completed in the recent past 
(see Item 5 for a list of past projects) range from considerations of 
policies in the area of transfer of technological know-how from 
government laboratories to manufacturing industries, and the need for 
concrete policies to deal with the problem of man-made hazards in the 
Canadian environment, to how science and technology can respond to 
population changes in Canada, and the role of science and technology 
in a "conserver society". A list of completed studies and relevant 
publications is in Item 3. 

8. A major thrust of the Council's work has been the assessment 
of scientific and technological resources in Canada, with particular 
reference to the potential of Canadian natural resources. Many re- 


ports and studies reflect this thrust. Science Council Report No. 23, 


Canada's Energy Opportunities, for example, examines the need for 


long-term R & D policies in the context of present and future energy 
supplies in Canada. Background studies and individual sections of 


the Council's Repart assess the _ potential of fossil fuels, 
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hydro-electricity, fission energy, solar energy, geothermal energy, 
etc., and then go on to describe technical :difficulties and 
opportunities in developing energy sources for Canada and, in some 
instances, the world. Other studies have concentrated on insti- 
tutional and organizational problems affecting the efficient deploy- 
ment of technical and scientific resources in the country. Our Report 
No. 24 examines some of the communication difficulties preventing 
effective transfer of innovative techniques from government 


laboratories to the manufacturing sector. 


oF At the Council's meeting in Winnipeg on October 2 and 3, two 
major studies were approved, A committee established to study 
man-made hazards will consider industrial, technological, and 


jurisdictional problems. Also timely is an extensive examination of 
Canada's food system, which will concentrate on ways and means to 


respond more positively to constantly fluctuating conditions. 


Personnel Policies 


10. The nature of the studies adopted by the Council is the chief 
determinant of staffing procedures. Since the Council's main program 
typically consists of five or six major studies lasting, on average, 
two years, and since there is no necessary connection between the 
substance of a study and the one preceding it, there is considerable 
need for staff changes or for staff adjustment to program changes. 
Ne re Science advisers have the following duties: 
@ to participate in preparing proposals for new studies; 
@® to manage the background research program required in any 
study under the general advice of a committee of Council; 
(The management at this level involves determining an 
appropriate research strategy and finding and dealing with 
appropriate consultants. Inver aren instances as a sscience 
adviser may perform some or all of the background research 
necessary for a given study.) 
@ to analyze the results of background studies and to prepare 


draft reports for the consideration of a committee and _ the 


Council} 
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@ to prepare background studies for publication, to write 
articles, to deliver speeches, and to make contacts with 
members of the scientific and industrial communities. 

Wes There are 14 science advisers on the staff of the Council at 
present: 7 are permanent public service appointments; de vane? Von 
renewable term appointments of one or two years duration; 2 are on 
secondment from other agencies. 

3% Advisers on secondment or short-term appointments are usually 
chosen because of their competence in the area of one or another 
current study. More permanent appointments require a broad base of 
experience which will permit an adviser to study such disparate 
subjects as, for example, policies for basic research, science and 
the health care delivery system, and technology transfer. 

14. Science advisers are assigned to projects by the Director of 
Research; it is usual for more than one adviser to be assigned to 
each major study. 

aye Candidates for the position of science adviser will need, 
ideally, training in both the natural and social sciences, or _ in 
engineering. The successful candidate is likely to have had _ some 
experience in science policy. 

16} Appointment procedures involve relatively time-consuming 
public advertisements, dependence on the experience and contacts of 
people regularly involved with science policy in Canada, and 
follow-up on occasional, unsolicited applications. 

Le The Science Council also seconds advisers to other organiza- 
tions and agencies of government. For example, one staff member 
recently joined the Department of Energy, Mines and Resources for a 


one-year appointment. 


Personnel and Scientific Activities 
IRs} The Council currently employs 50 full-time people and 14 on 
fixed terms. There are five categories of personnel at the Science 


Council: 
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1) Executive (L/2 time service cach) 
- 2 SX (full-time) 
2) Scientific and 
Professional - 3 ES (2 full-time and | fixed- 
term on secondment from 
university) 
- 7 SE-REM (6 full-time and 1 
on secondment from university) 
- | SO (full-time) 
- 1 LS (full-time) 
- 4 PM (full-time) 


3) Administrative and - 7 AS (full-time) 


i) 
“ 
n 


Foreign Service - (full-time) 
~ 1 PG (full-time) 
4) Technical - 3 SI (full-time and 2 fixed term) 
5) Administrative Support - 9 ST (full-time) 
-11 CR (9 full-time and 2 fixed term) 
IO Six of the above-mentioned personnel devote most of their time 
to administrative duties. Tabul ated information concerning 
professional staff associated with scientific activities is attached 
(Item 4). The estimated average distribution, according to degree 
categories, from 1969 to the present is: 6 bachelot's, 6 master's and 
7 doctorate's. The proportion of current professional personnel who 
have been employed by industry at one time since graduation is 53 per 
cent; have been on the staff of Univers? ULES. Dom EpeCENCcentL, have 
worked for provincial departments or agencies, 26 per cent; and have 
at one time or another worked for a federal agency, 68 per cent. The 
Senate Committee's questions relating to education, leave and 


university students on summer employment are not applicable to the 


Science Council's activities. 


Expenditures Associated with Scientific Activities 
20. The functions of scientific activities engaged in by the 
Science Council are not covered by the Senate Committee's questions. 


The scientific disciplines involved are many, and most areas of 
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application are in a different category from R & PD) institutions. The 


actual amounts spent for each of the fiscal years since 1969 are: 


1969-70 $ 1 148 840 
1970-71 1 184 741 
1971-72 13895369 
1972—73 I 323R85t 
1973-74 1 582 586 
1974-75 IV7895262 
1975-76 2, ELS S000 


Research Policies 

Dale Research policies at the Science Council, with reference to 
the duties specified in the Act, reflect the perceived priorities of 
science and technology in a national community which relies on _ the 
contribution which science and technology have made to the economic 
and social fabric. Projects are therefore selected by the Council, 
which comprises men and women whose experience reflects a wide 
knowledge of industrial techniques, university research, and _ social 
needs, Other federal agencies have a limited role to play in this 
process, but they have in the past suggested certain programs (e.g., 
Report No. 10, Canada, Science and the Oceans, was developed in 
response to the interest of the Canadian Committee on Oceanography, a 
government interdepartmental committee). There are many examples of 
ongoing cooperation, both in terms of the formulation of research 
proposals and the exchange of information necessary for a competent 
assessment of any given problem (e.g., staff members have contributed 
to the Economic Council's work on the construction industry). 

22. Priorities set by the Council are reflected hy the division of 
projects into major studies and minor projects. The attached 
organizational chart (Item 2) demonstrates that where the Council can 
provide a service by focussing the activities of, say, biologists in 
Canada, support is given and professional staff assigned. Full-scale 
studies, on the other hand, which often involve contracting-out and 
extensive consultation with experts in other agencies and throughout 


the country, are priority items and usually involve the publication 
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of background studies, as well as a final report addressed to. the 
Minister of State for Science and Technology. 


Ne The Council is not a large organization, and studies can be 


effectively managed without the implementation of network methods, 


such as the Critical Path Network or the Program [valuation and 
Review Technique. 

24. Contracting-out has always been an important source of 
competent background material in the development of Council studies. 
Two particular examples illustrate the role of this procedure: 
background studies on northern development have included several 
contracted case studies; all case studies for the recently announced 
project on man-made hazards in areas of scientific controversy will 
be conttacied-out. The Council believes that in-house research 
should be the exception rather than the rule, but this policy is 


obviously constrained by cost factors. 


Research Output 


De Since the Science Council is a national body, and since it has 
an independent advisory role, the success of its operations in the 
future will depend greatly on the extent to which its findings and 
recommendations are debated by government, industry, the science and 
technology community, and the general public. 

26. Publications are distributed on request to individuals and 
agencies in addition to general distribution through Information 
Canada bookshops. Ongoing liaison with the popular and specialized 
press is another feature of the Council's programs, and there is 
extensive consultation with industry and other scientific 
institutions and policy organizations. 

215 It is virtually impossible to quantify the impact of an 
advisory body. Council publications have certainly had their effect 
on government, and the policy advice given in background studies and 
reports has been utilized throughout the country. In some instances, 
wide debate has followed release of a Council publication. If every 
recommendation was implemented however, giving the Council a "100 per 


cent score", this would only mean that government was hearing what 
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the government wanted to hear. A list of projects undertaken by the 
Council is attached (Item 5), and current programs are indicated in 
the organizational chart. In addition to listing these items, the 
Council would emphasize its role in catalyzing concerted action, such 
as the national statements prepared on behalf of the Deans of 
Agriculture and Veterinary Medicine, and Forestry. 

28. The Council takes care to maintain flexibility in its program. 
This permits it to change priorities and even to abandon projects 


already under way. 


Conclusion 

29. In concluding this response to the Senate Committee, we would 
like to point to three studies which demonstrate the variety of roles 
which it is possible for the Council to play. The first of these is 
a study of technological innovation in Canada. The background 
studies which eventually culminated in a Council Report (Item 5) 
illustrate the value of broad examinations of the context within 
which technological innovation has to work. The energy report 
(Report No. 23, Canada's Energy Opportunities), on the other hand, 
drew attention to a host of difficulties in the Canadian energy 
scene. At the same time that it emphasized the opportunities 
afforded Canadians by the wealth of its natural heritage, the Council 
was anxious to describe the technological limitations of resource 
development and especially the Long lead times involved in most new 
ventures. Finally, a report on health care (Report No. 22, Science 
for Health Servces) was intended chiefly to stimulate widespread 
debate and to encourage various facets of the health "sector" to 
meet, to talk and to consider problems and priorities. The health 
project is a particularly good example of the Science Council's 
activities in a decidedly public arena. We expect that the Council 
will continue to initiate debate in order to raise and clarify issues 


of public importance. 
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ITEM 1 - MEMBERS OF THE SCIENCE COUNCIL OF CANADA 
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Chairman 

Josef Kates 

BA, MA, PhD, PEng 

Josef Kates Associates Inc., 
Toronto, Ontario. 


Members 

David V. Bates 

MD (Cantab), F.R.C.P. (Canada), 
F.R.C.P. (London), F.R.S. (C) 
Dean, 

Faculty of Medicine, 

University of British Columbia, 
Vancouver, B.C. 


A.A. Bruneau 

BASc, DIC, PhD 

Vice President, 
Professional Schools and 
Community Services, 
Memorial University of 
Newfoundland, 

St. John’s, Newfoundland. 


A.C. Cagney 

BSc 

President and Chief 
Executive Officer, 
Hermes Electronics Ltd., 
Dartmouth, N.S. 


A. John Coleman 

BA (Tor), MA (Princ), PhD (Tor) 
Head, 

Department of Mathematics, 
Queen’s University, 

Kingston, Ontario. 


Lionel A. Cox 

BA (Honours Chemistry), MA, PhD, 
F.C.I.C., F.A.A.A.S. 

Director, 

Technology Assessment, 

Macmillan Bloedel Limited, 
Vancouver, B.C. 


H.E. Duckworth 

BA, BSc, PhD, DSc(Hon.), F.R.S.C. 
President and Vice-Chancellor, 
University Professor, 

University of Winnipeg, 

Winnipeg, Manitoba. 


Vice-Chairman 

Claude Fortier 
C.C.,MD,PhD,F.R.C.P.(C),F.R.S.C. 
Directeur, 

Département de physiologie, 

Faculté de médecine, 

Université Laval, 

Québec, Québec. 


G. Filteau 

BA, BSc, DSc 
Associate Dean, 
Faculty of Science and 
Engineering, 

Laval University, 
Quebec, Quebec. 


M. Franklin 

BSc, PhD 

Acting Vice President, 
University of New Brunswick, 
Fredericton, New Brunswick. 


Ursula Martius Franklin 
PhD 

Professor of Metallurgy 
and Materials Science, 
Affiliate of the Institute 

for the History and Philosophy 
of Science and Technology, 
University of Toronto; 
Research Associate, 

Royal Ontario Museum, 
Toronto, Ontario. 


W. H. Gauvin 

C.C., BEng, MEng, PhD, PEng, 
DEng,F.R.S.C. 

Director of Research and 
Development, 

Noranda Research Centre, 
Pointe Claire, Quebec. 


T.R. Ide 

BA 

Chairman and Chief 
Executive Officer, 

The Ontario Educational 
Communications Authority, 
Toronto, Ontario. 


P.A. Larkin 

MA, DPhil, F.R.S.C. 

Head, Department of Zoology, 

and Professor, 

Institute of Animal Resource Ecology, 
University of British Columbia, 
Vancouver, B.C. 


R.F. Lewarne 

BASc, PEng 

Vice President and Director, 
Brascan Limited, 

Toronto, Ontario. 


John A. Pollock 
BASc, MBA 
President, 
Electrohome Limited, 
Kitchener, Ontario. 


Fernand Seguin 

BSc, MSc 

Writer and Scientific 
Commentator, 
St-Charles-sur-Richelieu, 
Quebec. 


Maurice Tremblay 

BA, lic. en phil., lic. en sc.soc., MA 
Professor, 

Department of Political Sciences, 
Laval University, 

Quebec, Quebec. 


M. Vogel-Sprott 

PhD 

Professor of Psychology, and 
Associate Dean of Graduate Affairs, 
Arts Faculty, 

University of Waterloo, 

Waterloo, Ontario. 


Blossom T. Wigdor 

BA, MA, PhD 

Associate Professor, 

Dept. of Psychology, 

McGill University; 

Director of Psychology, 

Queen Mary Veterans’ Hospital, 
Montreal; 

Consultant in Psychology 

to the Director General, 
Treatment Services, 
Department of Veterans Affairs. 
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Physics in Canada: Survey and Outlook, by a_ Study 
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headed by D.C. Rose, May 1967 


Psychology in Canada, by M.H. Appley and Jean 
Rickwood, September 1967 


The Proposal for an Intense Neutron Generator: 
Scientific and Economic Evaluation, by a Committee 
of the Science Council of Canada, December 1967 


Water Resources Research in Canada, by J.P. Bruce 
and D.E.L. Maasland, July 1968 


Background Studies in Science Policy: Projections 
of R & D) Manpower and Expenditure, by R.W. Jackson, 
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The Role of the Federal Government in Support of 
Research in Canadian Universities, by John B. 
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Ad Mare: Canada Looks to the Sea, by R.W. Stewart 
and L.M. Dickie, September 1971 


A Survey of Canadian Activity in Transportation 
R & D, by C.B. Lewis, May 1971 


From Formalin to Fortran: Basic Biology in Canada, 
by P.A. Larkin and W.J.D. Stephen, August 1971 


Research Councils in the Provinces: A Canadian 
Resource, by Andrew H. Wilson, June 1971 


Prospects for Scientists and Engineers in Canada, by 
Frank Kelly, March 1971 


Basic Research, by P. Kruus, December 1971 


The Multinational Firm, Foreign Direct Investment, 
and Canadian Science Policy, by Arthur J. Cordell, 
December 1971 


Innovation and the Structure of Canadian Industry, 
by Pierre L. Bourgault, October 1972 


Air Quality - Local, Regional and Global Aspects, by 
R.E. Munn, October 1972 


National Engineering, Scientific and Technological 
Societies of Canada, by the Management Committee of 
SCITEC and Prof. Allen S. West, December 1972 


Governments and Innovation, by Andrew H. Wilson, 
April 1973 


Essays on Aspects of Resource Policy, by W.D. 
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and A.H. Wilson, January 1975 


Energy Conservation, by F.H. Knelman, July 1975 


Northern Development and Technology Assessment 
Systems; A study of petroleum development programs 
in the Mackenzie Delta-Beaufort Sea Region and _ the 
Arctic Islands, by R.F. Keith, D.W. Fisher, C.E. 
De'Ath, E.J. Farkas, G.R. Francis and S.C. Lerner, 
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Issues 2, February 1976 


PERCEPTIONS 


Volume 1, Population Growth and Urban Problems, by 


November 1975 


OCCASIONAL PUBLICATIONS 


A National Statement by the Schools of Forestry 
Universities, October 1973 


A National Statement by the Faculties of Agriculture 
Medicine at Canadian Universities, 1975 
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Publications 


FIRST SESSION—THIRTIETH PARLIAMENT 
1974-76 


THE SENATE OF CANADA 


PROCEEDINGS OF THE 
SPECIAL COMMITTEE OF THE SENATE ON 


SCIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C., Chairman 


Issue No. 9 


WEDNESDAY, APRIL 7, 1976 


Ninth Proceedings on: 


The Study of Canadian Government and 
other expenditures on scientific activities 
and matters related thereto. 


21215—1 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
and 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


cP RAI Ah ae on 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 
1975 and printed as an Appendix to the Minutes of the 

' Proceedings of the Senate of that day, and adopted by 
the Senate on July 24, 1975: 

“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 

That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 

That the. Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 

That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Wednesday, April 7, 1976 
(18) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 
4:00 p.m., the Chairman, the Honourable Senator Lamon- 
tagne, presiding. 


Present: The Honourable Senators Bélisle, Bourget, 
Buckwold, Cameron, Carter, Godfrey, Grosart, Hicks, 
Lamontagne and Neiman. (10) 


In attendance: Mr. Jacques W. Ostiguy, Chief of Ad- 
ministration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scien- 
tific activities and matters related thereto. 


The following witnesses from the Science Council .of 
Canada were heard: 


Dr. Josef Kates, 
Chairman; 


Mr. John J. Shepherd, 
Executive Director. 


The witnesses answered questions put to them by 
Members of the Committee. 


At 5:20 p.m., the Committee adjourned to the call of 
the Chair. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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Ottawa, Wednesday, April 7, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 4 p.m. to consider Canadian government 


' and other expenditures on scientific activities and matters 


relating thereto. 
Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: I apologize for the delay in starting, and 
I hope that we shall not have any more such delays for 
the remainder of our hearings. I apologize to the wit- 
nesses, on behalf of the members of the committee. 


I regret that Dr. Fortier, the Vice-Chairman of the 
Science Council of Canada, is sick and so is unable to be 
with us today. 


The committee will recall that we were going para- 


| graph by paragraph through the brief presented by the 


Science Council of Canada. We had suspended our dis- 


_ cussion at page 10 of the brief, at the subtitle “Intentions.” 


We are dealing with paragraphs 18, 19 and so on. Are 
there any questions on paragraph 18? 


I should like to ask you, Dr. Kates, to elaborate on your 


_ statement in paragraph 18, under “Intentions,” within the 
| framework of the three major themes you have identified: 


the implications of the conserver society, the technological 
and industrial strategy, and the health of the Canadian 
scientific community. You outlined those three themes as 
being major matters of concern and interest for the coun- 
cil. How do you plan to attack this field of activity, and 
what kind of priority would you assign each of the three? 


Dr. J. Kates, Chairman, Science Council of Canada: The 
conserver society study is one that has been under way 
for, I believe, approximately one year. It is a study in 


| which we have already issued a number of publications. 


They are staff rather than council publications. I notice, 
Mr. Chairman, you have our most recent statement, 
“Toward a Conserver Society,” in front of you. It is ex- 
pected that the study will result in a more formal council 
report sometime in the future. It is a very active program 
of the council. The chair person is Dr. Ursula Franklin, 
who gained considerable prominence at the time of the 


_ problems with nuclear fallout, when, you may recall, she 


collected children’s teeth to establish the problems of 
Strontium 90. So this is a vigorous program. 


We are trying to establish and to obtain a consensus 
that over the long run there must be a transition from the 
present consumer orientated to a conserver society. We 
are attempting to define what we mean by that and we 
are attempting to indicate the kind of transition processes 


_ that will have to take place. 


The Chairman: Do you intend to go beyond this series 
of publications? I have several of them, including some 
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issues where you merely quote a number of experts in 
that field who are worried about the future of mankind. 


Dr. Kates: Yes. We believe that this project is the 
principal, the key, project of council, and therefore we 
should contribute as much as we can, not only towards 
explaining the need for that society, what it is, but also— 
which, in my opinion, is the most difficult part of the 
whole situation—how we get there. 

Personally, I am now concerning myself particularly 
with the energy conservation aspect of that, because this 
is a very immediate problem. You will probably find 
that in the fairly short-term future we will be making 
some comments and providing some suggestions concern- 
ing this particular aspect. I do not expect that we will 
let go of that topic until we have a fairly clear under- 
standing of what Canada ought to do in order to gradually 
relate that to such a society. 


The statement of concern mentions that you cannot 
provide a complete and total blueprint, that you can 
give certain indications of what must be done by govern- 
ment, by industry, and, most importantly, that public 
understanding must be created for that kind of need. 
So we will not create a total blueprint of a conserver 
society or a highly detailed plan of how to get towards it. 
We hope to provide considerable information that will 
help Canadians eventually to agree on this as a future 
goal, as a future prospect for society, and agree on steps 
that must be taken towards it. 


As you will appreciate, Mr. Chairman, this is a highly 
controversial topic. Mr. Trudeau himself raised a fair 
storm when he mentioned the concept in his Christmas 
and subsequent speeches. We on council are actually 
deploring that the aspect of his speech that appeared 
to be directed to private enterprise completely obliterated 
the aspect that we have to bring into public debate— 
the importance of change, that we cannot indefinitely 
carry on with the present consumer society. We will try 
to make as strong a contribution as we can. 


The Chairman: I hope you are not too afraid, in con- 
tinuing this activity, that you will one day be identified 
too closely with the Club of Rome, or even with the new 
sin, that of being too close to Professor Galbraith, the 
new Confucius. 


Dr. Kates: I have a feeling that councils like ours and 
committees like yours have to provide leadership to the 
public and keep at this problem. It is directly related 
to the problem of being a body that works in the future 
perspective. 


Mr. John J. Shepherd, Executive Director, Science 
Council of Canada: Mr. Chairman, may I mention two 
very specific comments about the conserver society pro- 
ject? One is the absolute belief that the conserver society 
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is not an option but is a situation that is going to occur, 
so that we may as well plan for it as have it happen 
by accident. The second thing is that the council’s entire 
endeavour is to bring this phrase from Buddhist philos- 
ophy to practical policies and practices. That is the 
intent of our program. 


The Chairman: Would you now comment on the second 
theme? 


Dr. Kates: Concerning industrial strategy, the status 
is as folows. We have had a very active industrial 
program until, I believe, 1971, or it could be 1972, 
which culminated in the publication of report No. 15 
“Innovation in a Cold Climate,” and quite a number 
of interesting background studies dealing with multi- 
national companies, the part that R&D plays in different 
kinds of companies, and so on. 


I think that for a number of reasons, after we had pub- 
lished “Innovation in a Cold Climate,” which had an ex- 
tremely strong and interested reception across the coun- 
try, that particular effort of council did not continue. At 
that time the atmosphere was one in which we basically 
set up a committee to produce a report, and we then dis- 
banded the committee. We now know better. We know 
now that the report should be the beginning of an effort 
rather than the end, and a certain amount of work is now 
concentrated on what we call follow-up programs, bring- 
ing these things into public debate and influencing deci- 
sion making. 


Anyway, that is what happened with the industrial] 
committee. Quite a number of our other studies—the 
technology transfer project, for instance—was a direct 
outcome of the studies that led to report No. 15. The 
further processing of raw materials, which is a study that 
is now under way, is basically the bringing together of 
some of our industrial interests and some of our natural 
resource interests. We have had some computer industry 
studies, and we have had some other specific industrial 
studies. 


One of my first acts, on assuming the chairmanship of 
the council, was to re-establish the industrial committee, 
which is now in the formative stages. It has held a few 
meetings on an informal basis, and discussions and staff 
papers are under way regarding the types of programs 
we might undertake. We have not yet formally decided 
on the type of industrial program. If it is your wish, Mr. 
Chairman, my staff can give you some idea as to what 
topics we will be considering. So the status of our indus- 
trial work is that it is being re-established, which is quite 
different from the status of our conserver work, which is 
well under way. 


The Chairman: This committee has been quite inter- 
ested in determining why the R&D effort in the industrial 
sector is so weak in comparison with that of other coun- 
tries. We feel that unless it is improved, it could prove 
detrimental to the Canadian economy in the long term. 
We have not been able to determine from previous wit- 
nesses the reason for this R&D weakness, nor have we 
seen any systematic study as to the reason for the 
weakness. 


I am pleased to see that the Science Council is giving 
priority to this theme or project, and I certainly hope you 
will deal with this particular aspect so that at deast we 


will have some kind of explanation for that particular 
weakness in industrial R&D in Canada. 


Dr. Kates: We certainly intend to do so, Mr. Chairman. 
In a broad way, in report No. 15, of which I gave you an 
extremely brief synopsis in my opening remarks, we set 
out quite a number of the factors diagnosed at that time 
accounting for the weakness in industrial R&D in this 
country. I do not think there is much disagreement 
amongst the various sectors that these weaknesses do 
exist, and the industrial committee will take it from there. 
It is not our intention to re-examine the overall diagnosis, 
because, first of all, we have done so, and, secondly, I do 
not think there is much disagreement across the country 
about the diagnosis of the problems. My hope is that this 
committee will concern itself with the cure and what 
specific recommendations can be made to improve the 
situation. 


Senator Carter: Mr. Chairman, I think you covered the 
question I was about to ask. I would like to follow it up. 


I should like to refer to a press release of November 26, 
1975, under the heading “Canadian Industry: The Key 
Sector for Improving Canada’s R&D Strength?” I should 
like to read a portion of it and ask the witness to com- 
ment on it, following which I have a further question. 
The press release reads as follows: 

...a comparison between Canada and some advanced 
OECD industrial countries (i.e. France, Germany, 
Japan, Netherlands and Sweden) indicated that Can-— 
ada’s industrial sector was the weak link in Canada’s 
R&D capability. It was found that the total number 
of people engaged in R&D in the government and 
higher education sectors in Canada was, in 1971, | 
15.5 per 10,000 population, whereas the average figure | 
for the above five OECD countries was 15.8. By con- — 
trast, Canada’s industrial or business enterprise sec- | 
tor had a total R&D manpower of 8.5 per 10,000 | 
population, whereas the above five OECD countries 
had an overage of 25.8 per 10,000 population. 


I understood you to say that the council is undertaking 
a study into Canada’s weakness in industrial R&D. 


Dr. Kates: We took a look at the relatively low partici- 
pation in R&D in the industrial sector both in report 
No. 4 and report No. 15 and I believe the fact of the very 
low R&D effort in the industrial sector is well docu- | 
mented in report No. 15. We tried to understand why | 
there was such a lack of participation by the Canadian 


industrial sector, why we have so little innovation, so | 


little R&D in this country, and both the report and the 
background studies provide an excellent portrait of what 
the problems are. 


I do not think we need to look at those statistics any 
further. If anything, with the reduced funding in the in- 
dustrial sector today, they are probably even somewhat 
worse than was the case at the time we examined the 
situation. The real problem is in arriving at a solution to 
this weakness. In report No. 15, we recommended that all 
the instruments be used in overcoming this problem—that 
is, the trade, taxation and direct incentives instruments || 
—and that they be applied in concert in the framework | 
of major programs, which we listed. We also recom- | 
mended contracting out, transferring out, and purchasing. 
We made a number of recommendations. The problem 
before us now is to become more specific in pinpointing } 
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more directly what has to be done, and perhaps placing 
more emphasis on the previous findings. 


Senator Belisle: We had a group of witnesses repre- 
senting defence production before our Foreign Affairs 
Committee yesterday, and our very able and learned wit- 
nesses were not able to say with certainty that we were 
‘keeping abreast of research in the area of defence. It was 
evident from the charts which were produced by those 
witnesses that we were losing ground in terms of selling 
defence equipment abroad. 


Maybe you will say, “I am not interested in defence”, 
but it is research and we have to make money some- 
where. The witness did not seem to be too certain. I 
repeat that we were keeping abreast with other coun- 
tries in research and technology in the other areas. 


Dr. Kates: It is obvious we are not keeping up a bal- 
ance of payment in manufactured goods. As we said last 
week, it has worsened in three years from a deficit of 
$3 billion to a deficit of $10 billion. Just about every 
high technology sector has been affected by this decline. 


There is no doubt that R&D in industry has very seri- 
ous problems. Specifically research program, as you have 
previously heard, have been discontinued and other pro- 
grams which were supposed to take over from there, 
took over after a long delay and with some considerable 
uncertainty. 


I was not present yesterday, but we are convinced that 
we are facing a very serious difficulty in this country 
relative to those matters which you are mentioning here. 


Mr. Shepherd: I would like to speak to that matter, as 
a partial answer to the question. 


The answer in part is contained in paragraph 25, where 
we refer to the need for coherent strategies in the country 
in relation to industrial innovation. The problem is that 
the departments generally tend to advance a particular 
departmental strategy, which is positive in itself but is 
not positive totally unless there is a coherence between 
those policies. I refer specifically to procurement policies 
from DSS; incentive policies from the Department of 
Trade and Commerce; contracting out policies from 
MOSST. Unless all of these achieve a coherence, then 
none of them works out in detail. 


With regard to your comment on the defence industry, 
we are losing ground, technologically, in many areas, 
although we are still ahead in one or two. The problem 
with the defence business is that it is not generating an 
R&D percentage, as a major program, which can be used 
by industry to maintain any kind of competitiveness 
abroad. So, the irony is that we are beginning to spend 
billions on defence but are not containing within those 
billions an adequate percentage of R&D which can be 
disseminated to industry for the spin-off technology. 
That is why the decline is beginning to occur. 


Senator Carter: I would like to continue along that par- 
ticular line of questioning with regard to high technology. 
We have been told over and over again that Canada 
should concentrate on high technology in areas where 
we can do the best. One of the areas we have is com- 
munications. We are now faced with an energy shortage 
and there is an emphasis on mass transit. 

I had a meeting the other day with the officials of the 
CNR, and their rolling stock is so dilapidated and de- 


teriorated that it is going to take billions of dollars to 
even put it in working condition. 


In the meantime we have developed in Montreal the 
technology of a train called the LRC “light, rapid, com- 
fortable.” I do not believe the government has put any 
money into it, but if so, very little. Here is a tremendous 
possibility for export to other countries, even to the 
United States. People have come here—for example, 
Amtrack people and—have investigated it and have 
shown an interest. However, we Canadians, and our 
government, seem to be oblivious to it altogether. How 
do you explain that? 


Dr. Kates: First of all, when you are speaking of CN 
rolling stock, senator, I believe you are referring to two 
kinds of rolling stock which are relatively poor. One of 
these is the passenger rolling stock, and the other is the 
wheat rolling stock. In both cases, the reason for that 
situation is that these are pieces of business in which the 
railways are not making any money. However, in the 
remainder, you will probably find that their rolling stock 
is in pretty good shape. 


However, the big problem with LRC, which is a piece 
of modern passenger equipment—and it is a fairly sound 
kind of equipment because it is an incremental develop- 
ment rather than a big jump—is that the government 
has been doing a lot of soul searching with regard to rail 
passenger policy. As you have probably learned, the 
government has announced that its policy is basically 
to look to the development of better services in the 
Windsor-to-Quebec corridor and hardly anywhere else. 
That corridor in theory offers some kind of market for 
that kind of rolling stock. I would imagine either that 
kind of rolling stock or the turbo type rolling stock will 
be employed. 


The unfortunate thing here is that despite very large 
distances, Canada, because of its low population density, 
does not in fact offer a large market for rail passenger 
travel. This is an area that I happen to be fairly knowl- 
edgeable in. The market is fairly confined to our eastern 
areas. Therefore, the image that we might project does 
not translate in terms of a passenger rolling stock market, 
and that is why we have a weakness in that field. 


Senator Carter: In the Quebec-Windsor corridor, where 
this new technology can be employed on a profitable 
basis, the CNR will have to expend, even to maintain 
present services, in the next four or five years some- 
thing in the area of $700 million to $800 million. Here 
is technology that is developed in Canada which has 
export potential as well, and we do not seem to have 
any interest in it. 


Dr. Kates: I suspect that the powers that be are brain- 
storming this one now. The policy seems to be going in 
that direction fairly slowly, and you may be concerned 
about the slowness in instituting services in that corridor 
which may very well lead to the purchase of this kind 
of equipment. Therefore, you may find some decisions 
being made in that specific regard. 


Senator Carter: Are you making any recommendations 
in this regard yourself, on the council? Is the council 
exploring this? 


Dr. Kates; Other than pointing it out in a general way, 
we have not specifically done so. While we had a trans- 
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portation committee, it did look, in the time frame of 
1969 to 1972, at all kinds of transportation possibilities, 
market potentials, industrial involvement and so on, but 
it did not actually publish a report on this specific item. 
So, these discussions were just committee discussions. 
We did become very familiar with that problem. 


The Chairman: Some of these questions, Senator Carter, 
will come out under the paragraphs starting at No. 23. 


Senator Carter: I have just one further question in 
this regard. I have in front of me a table from OECD. 
It is headed “Research Performed in Industry.” The 
heading of one column is the country, and the heading 
of the other column is the cost per member of the total 
team engaged in R&D, in thousands of dollars. 


For Austria, the cost per member was $7.3 thousand; 
Belgium, $13.2 thousand; Canada, $23.2 thousand; Den- 
mark, $12.4 thousand; Finland, $11.7 thousand; France, 
$14.8 thousand; Germany, $15.5 thousand; Italy, $13.7 
thousand; Japan, $9.9 thousand; Netherlands, $14.5 
thousand; Norway, $12.2 thousand; Sweden, $18 thousand. 

The average of all these, excluding Canada, is $13.9 
thousand, and yet Canada is almost double, $23.2 thousand 
per member. How do you account for that? 


Dr. Kates: Our comparison, by living standards and per 
capita in Canada, and so on, would be much more com- 
parable to the United States, where you find our costs 
per member of a team would be probably somewhat 
below the U.S., than to countries of a per capita income 
which is considerably below ours. That would be our 
explanation. 


Senator Carter: Our problem is that we have a small 
proportion of our population engaged in it at a terrific 
cost per member. 


Dr. Kates: You said $22,000 for Canada? 
Senator Carter: $23.2 thousand. 


Dr. Kates: That figure seems low. However, that is per 
team member, rather than including the technician, 
draftsman and so on. Generally speaking, you talk of 
costs in terms of per engineer or costs per professional 
scientist I would have expected to hear a figure of $50,000 
or $60,000 rather than a figure of $22,000, because the 
extra cost per key person is probably quite a bit higher 
now. It used to be $50,000, when I last looked at it a few 
years ago. I would not be surprised if it were somewhere 
around $75,000 or $80,000 today. 

That is sort of taking everybody, including secretaries 
and so on, and dividing them up. You then come up with 
a figure which gives you an average income level for that 
particular undertaking. In that way it does not surprise 
me. But I think you really do have to compare it with the 
United States and perhaps Sweden and other countries 
which have per capita incomes that are pretty close 
to ours. 


Senator Carter: This is in industry, not in government. 


Dr. Kates: It is the same thing in industry. In other 
words, you have to look at per capita income of a mix of 
engineers, technicians, draftsmen, engineering support 
staff, and then to that you have to add the machinery 
they are using. I imagine that figure includes some of the 
machinery or laboratory equipment which they are using. 


If you do it that way, that figure is right, but it would be 
heavily influenced by the per capita income of those pro- 
fessions. 


Senator Carter: Have you investigated the cost in Cana- 
dian government? I mean the similar unit cost or per 
member cost. 


Dr. Kates: No. 


The Chairman: Dr. Kates, with respect to paragraph 23 
you say that: 


Concerted attacks on the major technical chal- 
lenges which confront this country have not been 
adequately structured and launched. 


How would you elaborate on that criticism? How would 
you go about improving the situation? 


Dr. Kates: I think Mr. Shepherd could give you an 
example in terms of one or two of those programs. © 


Mr. Shepherd: I wonder if I could use an example, Mr. 
Chairman, of the oceans program. This was a program 
calling for a variety of Canadian technologies to meet 
known Canadian opportunities in the oceans program. 
The Science Council reviewed this area in their report 
dated 1970. In 1973 an oceans program was announced 
with some declared objectives within it. In 1976 we are 
waiting for that program to achieve thrust and purpose. 
A great many individual projects within the program 
have been launched, but there has been no concerted— 
and that is the word we have used in this current pre- 
sentation—attack on such a major program. 

Our central criticism, and I think this is not just an 
attack on government since we all share responsibility 
for it, is that central to the announcement of these pro- 
grams there should also be the rapid institutionalization 
of a responsible lead agency, which would have responsi- 
bility to act on behalf of the federal government, to con- 
cert or perhaps participate even with industry in the 
management structure, to define the priorities rapidly, to 
establish funding and to implement the program. A typi- 
cal analogy is, for instance, the Energy Research and De- 
velopment Agency (ERDA) in the United States, which 
has carried out those responsibilities and has done those 
things very rapidly. 

So our problem, I think, is that we have the intelli- 
gence to attack the priorities but we do not rapidly in- 
stitutionalize the program, as a consequence of which it 
languishes over the years and industrial interest then 
withdraws from it so that we never quite get a con- 
certed program going. 

It is our view, therefore, that we have to resuscitate 
the major programs, rapidly advise on which lead agency 
it is that should co-ordinate that program and get that 
program moving with the participation of industry rather 
than merely treat is as an in-house government program. 


The Chairman: And that would apply possibly to uni- 
versities as well. 


Mr. Shepherd: Yes, senator. Our criticism is that that 
has not occurred, although we have seen one or two ex- 
amples, in the atomic energy program, for instance. 


Senator Grosart: Mr. Shepherd, you said “get the pro- 
gram moving with the participation of industry.” 


Se 
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Mr. Shepherd: Yes. 


Senator Grosart: Do you see any necessity for the par- 
ticipation of industry before we get it moving—that is, at 
the planning stage? 


Mr. Shepherd: Yes, senator, I think that that is abso- 
lutely vital, and one of the problems we have had is that 
when we have. developed plans we have announced them 


as finished vehicles, and industry may not even concur. 


The other point is that since the plans develop late, in- 
dustry has not got its posture in good shape in order to 
attack that program, and there is then frequently a com- 
plaint that Canadian industry cannot respond. So that the 
organizational vehicle that we set up for the national 
programs must include industrial participation at the 
planning and formulation and problem-forming stage. 


Senator Grosart: The department does not seem to be- 
lieve that. In fact, they have almost told us it is not their 
policy. 


Mr. ‘Shepherd: We are unpleasantly aware of that, 
senator. 


Senator Grosart: So are we. 


Mr. Chairman, in paragraph 24, the brief makes a dis- 
tinction between mechanisms and strategies, and we all 
understand that there is such a distinction. What spe- 
cifically do you mean by “national planning mechanisms, 
essential to the management of major programs and vital 
to an orderly approach,” and so on? You say these have 
not yet been created. 


Mr. Shepherd: Yes. 


Senator Grosart: Is that not what we were saying in 
this committee five years ago? 


Mr. Shepherd: Yes. 


Senator Grosart: Do you see any improvement in the 
creation of these mechanisms or adequate mechanisms? 


Mr. Shepherd: Let me just say, senator, that by “nati- 
onal planning’ we do not mean “GOSPLAN”. By a 
‘national planning mechanism,” we are aiming precisely 
at the public and private sectors operating together in 
the planning stage. 


We saw a positive attempt to do this under the STOL 
program, in which we tried to establish a lead agency 
within government and tried to structure an industrial 
group which would participate with such a lead agency. 
To some extent that was very innovative and everyone 
has to be given credit for trying that. The problem is 
that it took unconscionably long to get the mechanism in 
shape, which resulted in a delay in the program and a 
loss of international market position. So we have seen 
one very innovative effort to do it, and there may be 
more, but they are not occurring sufficiently rapidly. 


Why did it take “unconscionably 


Senator Grosart: 
long’’? 


Mr. Shepherd: Point one: Because it was hard to define 
the lead agency among the competing empires. 


Senator Grosart: It was hard for whom to define it? 


Mr. Shepherd: Hard for government to define the lead 
agency. But on the industrial side there was also a 
critical weakness, in that perhaps because of ownership 
considerations it was not easy to put together an indus- 
trial consortium that could operate closely and harmoni- 
ously enough to work with government, and the fault was 
on both sides. 


Senator Grosart: How do we correct this? Because 
this seems vital to the very essential problem of national 
science policy. 


Mr. Shepherd: The central strategy of the council is 
to advocate major programs, to define the kind of lead 
agencies that should be put into place, which would 
include an industrial component, and then perhaps to 
define the priorities as rapidly as possible and to per- 
suade government to move; but it involves initiatives 
in both sectors, that is, not merely government but also 
the private enterprise sector. I believe that the handing 
of carrots—large programs which are going to be funded, 
if that can be achieved—will attract the necessary co- 
hesion from industry. 


The Chairman: Would you see MOSST playing an 
important role at the centre of these things, and trying 
to identify within the government organization the 
proper agencies? 


Mr. Shepherd: Well, MOSST did advocate an oceans 
policy and was one of the agencies that was involved, 
and I think it might well have a responsibility to advise 
the government on which is the most appropriate agency, 
from the government point of view, to establish as a lead 
agency. It would have that advisory capacity and would 
be equipped to handle it. 


Senator Carter: If you are going to depend on govern- 
ment to take the lead, would it not be better to have 
industry in on the planning, so as to get industry’s ideas 
as to what should be done? 


Mr. Shepherd: Yes, senator, but industry has to be 
sure that there is a program and that there is going to 
be funding, and under what conditions the funding is 
going to be placed. 


Senator Carter: But what I am getting at is, should 
the decision be left completely to government as to which 
programs should go ahead and which should not? Should 
industry not have a say? Should they not be able to 
make their own case? 


Mr. Shepherd: Our problem now is that generally, in 
the technology sectors, our industry is so fragmented 
that it is not capable of mounting such a concerted effort, 
and unfortunately, in many cases the initiative has to 
come from another sector. Our forecast is that you would 
rapidly get a coalescence of industry if they felt there 
was a serious program in the offing. 


Senator Godfrey: I think it was about ten days ago 
that I heard about one program in connection with ice- 
breakers in the north. Now they are building one in 
Port Weller. That all came from a casual remark by 
the Minister of Science and Technology about its desir- 
ability. It was then taken up by someone in the industrial 
sector. They came up to Ottawa and sold the idea, and 
got great co-operation. Why can there not be more of 


9:10 


Science Policy _ 


April 7, 1976 


that sort of thing from industry? Why do you have to 
wait for Ottawa all the time? 


Mr. Shepherd: What we are objecting to, senator, is 
that these things should not happen by accident, simply 
because a particular program happens to be discussed. 
The major program priorities should be announced, like 
the oceans program, a rough idea of funding and timing 
should be given, and there should be an invitation ex- 
tended to industry to participate in the formulation of 
those major programs and the choosing of a method of 
handling them. 


Senator Buckwold: The credibility of government is 
also a factor. I am referring to the cancellation of an 
initiatives program that was called, I believe, the Cana- 
dian urban demonstration program, which involved $100 
million. 


Dr. Kates: Oh yes. I believe it was for the encourage- 
ment of innovative ideas. 


Senator Buckwold: Well, it had a relationship to 
Habitat, and 14 projects were accepted. The government 
was asking for people to present ideas, and I think two 
of the projects that were accepted involved the solar 
heating of houses, for example. There was a wide variety 
of items, some of which were scientific and some not. 
There was tremendous response, but then the govern- 
ment suddenly cancelled out. Money became a problem, 
and we can understand that, but the reaction on the part 
of the scientific community, and the business community, 
was a pretty negative one. Would you have any comments 
on that kind of criticism of government? 


Dr. Kates: Yes, I agree with you, particularly with 
regard to the urban area. Over the last ten years we have 
seen in Canada, frequently, particularly at election times, 
promises of programs and then, subsequently, either cur- 
tailment or outright withdrawal. In other words, it does 
appear that government has not been able to make up 
its mind. With such a large proportion of the population 
in Canada being urbanized, and so many of our problems 
being the problems of cities, there is the feeling in Ottawa 
that the federal government ought to play a stronger role. 
At the same time, partly due to political problems involv- 
ing provinces and municipalities, and partly—and this is 
probably the larger part—the price tags that might be 
attached to such policies, there has been a lot of moving 
back and forth in this area. As you can appreciate, the 
municipalities, particularly, are very unhappy and very 
sceptical. This is true both in the housing area and the 
transportation area, and we would very strongly support 
the federal government making up its mind with regard 
to the role it wishes to play in solving urban problems, 
and in trying to stick with them. 


Senator Buckwold: The program I referred to was not 
really concerned only with urban problems. It was an 
attraction to the scientific community to come up with 
ideas. This is why I am linking them together. There 
were some tremendously interesting submissions. What 
I am really raising here, Mr. Chairman, is the question 
of government credibility as a factor in so-called govern- 
ment leadership with regard to developing programs of 
scientific interest. 


The Chairman: In paragraph 25 you refer to procure- 
ment and incentive policies, and you say that these 


policies have not been very effective. As far as procure- 
ment policy is concerned, I do not think we have such 
a policy at the moment. 


Dr. Kates: That is correct. 


The Chairman: Insofar as incentives or grants are 
concerned, I am sure you are aware that there is a series 
of reviews going on at the moment with the object of 
trying to improve these incentives. Have you not made 
any study of incentives and how to improve them? 


Dr. Kates: We made, as I mentioned at the last meeting 
of your committee, Mr. Chairman, the statement of 
elementary, common-sense ground rules dealing with how 
the process of restructuring these incentives should take 
place—namely, maximum communication with those who 
would be affected by them, smooth transitions from one to 
the other, rather than abrupt transitions, and so on; but 
we have, of course, made our recommendations on con- 
tracting out, which are being implemented, and we have 
made recommendations on transferring R&D from govern- 
ment laboratories to industry. These, we hope, are going 
to be implemented. These are examples of comments we 
have provided. 


The Chairman: But we are being told by industry and 
by the Minister of State for Science and Technology that 
all these incentive policies, which are being weakened 
now, as a result of the austerity program, have not 
worked. They have cut IRDIA, for instance, because it 
was not really working. 


Dr. Kates: I can only refer back to the principles I 
mentioned in my statement. One very important principle, 
which was discussed at the time I was on the industry 
committee, and with which I found absolutely every one 
of the members of the committee in agreement, is to have 
a maximum of initiative in self-administration being 
passed to industry. I contrasted with that the early in- 
dustrial R&D incentives, which basically permitted in- 
dustry to claim 150 per cent by way of tax incentives. 
According to people I talked to in industry they prefer 
that type of incentive a great deal to the type of incentive 
that would involve going through the very laborious 
process of having to apply and justify, often lengthy 
delays and so on. So, wherever possible, if you can put 
the onus for the initiative on to industry and only provide 
for them the criteria under which a program may or may 
not be permitted, then perhaps leave the government 
involvement to a checking up later on as to whether or 
not they have followed the rules, and they can refuse 
ex post facto tax credit or something like this—this I 
think is a very important principle. That is a general 
comment, especially in a country like this which is so 
spread out and diversified. These are very simple com- 
ments, but I do believe they reflect the position of the 
industrial committee of the council at the time I was on it. 


Senator Grosart: How would such an incentive—that is, 
the self-generating corporate income tax incentive—oper- 
ate in a situation where we have such a high level of 
foreign ownership? One of the criticisms at the time was 


that most of the money was going to non-Canadian 


industry. 


Dr. Kates: Well, I have not attempted in the statement 
to completely design a new incentive. It was simply so |: 
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that the Department of Industry, Trade and Commerce, 
in reviewing it, could take note of those principles if they 
were not already aware of them. If, for instance, it was 
the objective of an incentive to particularly favour Cana- 
dian industry or to favour certain sectors of the industry 
or a certain size of the industry, that could be stated. It 
can be stated, “This is applicable to Canadian companies, 
or to Canadian-controlled companies, or to companies 
below a certain size or to companies in a certain sector.” 
That can all be added to the incentive. 


Senator Grosari: But this could almost destroy the 
effectiveness of the program, to limit incentives in indus- 
trial research and innovation to Canadian companies. 


Dr. Kates: I don’t know whether that should be so, 
' senator. There is a good part of Canadian industry made 
up of smaller companies, and the feeling of those who 
have looked at the incentives has been that relatively 
large chunks of incentives have gone to large foreign 
subsidiaries, like in the industry I know best, the IBM, 
and Control Datas, to establish large complexes here. 
Many Canadians ask themselves to what extent these 
companies were really in any need, and could not those 
funds, which amounted to many tens of millions, be used 
to develop a stronger Canadian industry. I do not know 
of any reason why, if you announce the plans that had 
certain restrictions, either Canadian-controlled or fully 
Canadian owned or with Canadian participation—why 
that should not have good results. 


Senator Grosart: But in terms of the overall objectives, 
would this not put you in the position of denying the 
benefits of this to the high technology projects which 
would mostly be in the activities’ sphere of foreign coun- 
tries? I am not against it. I am merely putting the ques- 
tion. 


Dr. Kates: Let me talk of the computer industry, which 
I know well. In the computer industry we had over the 
last 15 years quite a number of opportunities in this 
country. Foreign industry was not that much ahead. I 
built computers before IBM built computers in this coun- 
try. We have had lots of opportunities, and in our report 
we have advocated support for the creation of a Canadian 
mini-computer industry, and the application to the process 
industry of that mini-computer industry, and the incen- 
tive of the type mentioned restricted to that might very 
well result in that. Now you might say, ‘Well, computer 
industry, too bad, we’ve missed the bus.” Just a few 
minutes ago we were discussing the conserver society. It 
is our belief that there will have to be a tremendous re- 
structuring of industry, the processes, the way we design 
things, the kinds of goods and processes we design, and 
the government could announce incentive plans of the 
type we are discussing for the purpose of developing a 
strong conserver society-orientated Canadian industry. I 
think that is quite a practical thing to do. There is a 
tremendous challenge in recycling, there is a tremendous 
challenge in using less energy intensive processes, SO I 
do think we have still large opportunities in this country 
to develop new industries, particularly in fields where 
industry is not yet advanced. 


Senator Grosart: Would you limit this to the major 
technological or technical challenge that you refer to 
in page 23? 


Dr. Kates: No, I have a feeling that one might put on a 
criteria to ensure that they are creative—that is to say 
that these incentives are used for viable purposes, but to 
some extent we advocate self-administered and self- 
motivating incentives. You have to put a very high 
degree of support to the innovator. If you have an inno- 
vator in this country who develops a company and his in- 
novation does not follow some particular policy, yet he 
may become a very successful man and to some extent 
the incentive should be geared to supporting the innova- 
tor. That is, in almost any field in which he can develop 
a useful enterprise. We might have a government policy 
that might support certain industrial sectors, but if we 
have an innovator in some other sector and he can de- 
velop a viable business and he does some good for the 
country, we should not take a black and white attitude 
and say, “Let us only develop industry in those sectors; in 
those chosen sectors we may strategically put resources,” 
but I have a feeling that we should have a pretty broad 
net of supports for the Canadian innovator who can prove 
the brains and the energy and the ability to develop 
something in any positive way, and some of those may 
be ways we never thought about. 


Senator Grosart: Would you limit this type of incen- 
tive to the actual costs of innovation; and, if so, how 
would you define that? 


Mr. Shepherd: Mr. Chairman, if I might offer an obser- 
vation on this, one of the central criticisms of the incen- 
tive programs, particularly those administered by the 
Department of Industry, Trade and Commerce, has been 
that they tend to support, and that their justification is 
related to, the success of a particular project advanced 
by a particular corporation, and they have not addressed 
the wider problem which I think is the central one of 
how do you achieve corporate viability and sectoral 
strength. Because of that we have seen projects succeed 
and projects fail, and the viability of the corporation may 
or may not have been enhanced by that particular pro- 
gram. So we feel that the real thrust of those incentive 
programs should not be separated from the procurement 
practice and the other strategies that can be brought to 
bear, and that their focal point should be the success of 
the company and the success of that particular technology 
sector. So we tend not to separate a specific incentive and 
discuss its advantages and disadvantages, but we try to 
lay the stress on corporate viability and what range of 
measures are needed to enhance that particular corpo- 
ration. : 


Senator Grosart: Are you saying that you would apply 
the tax incentive to all the profits of such a company in 
a particular year? 


Mr. Shepherd: Yes, and it has also been suggested, 
though not by the Council, that because of the tremendous 
amount of incentives that have been going to the large 
multinationals that we should set a limit, a corporate 
sales limit, beyond which those incentives would not 
apply. That limit would be set to achieve a high rate of 
growth for the medium and large technology corporations. 
The number was approximately $200 million per year. 
Anything below that number should be subject to a 
range of incentives. Anything about the corporation could 
probably find its own innovative investments. 
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Senator Grosart: Are you really saying, if I may re- 
phrase it this way, that you do not see such a program 
limited to Canadian companies, generally speaking to new 
Canadian companies and, third, to companies whose 
almost entire effort is in the area of the particular in- 
novation? 


Dr. Kates: I do not believe, senator, that is specifically 
true, and I would like to correct something which may be 
misinterpreted in the record. I believe you asked Mr. 
Shepherd whether it would apply to all the profits of a 
large company. 


Senator Grosart: I said, “of such a company,” meaning 
the specific type of company when you come to that 
definition. 


Dr. Kates: I think we should be very careful that at a 
meeting such as this we do not attempt to design an in- 
centive plan. We should discuss principles and we should 
say that the principles could be applied to favour certain 
kinds of companies, or certain particular projects and so 
on. However, I do not believe we should try to say 
specifically that it should be done for this and not for 
that. In other words, if as national strategy we wish to 
favour Canadian companies in our incentive policies over 
foreign companies, or favour small companies over large 
companies, we are saying that this can be done. However, 
this is not an appropriate forum in which to endeavour 
to design a particular incentive policy. These things are 
possible and they could achieve the results at which you 
are aiming. 


Senator Gosart: The trouble with that, sir, is that we 
have all been talking general principles, including those 
who have been paying no attention to them, and it seems 
that it is quite the opposite. If we are going to do any- 
thing worth while here, we are going to design or suggest 
a mechanism as well as a strategy. If we do not do that, 
I do not think it will be done, because we have been 
discussing this, so have you in the Science Council, and 
most recently making general suggestions as to broad 
strategy. I should not say that nothing comes out of that, 
but the level of success has not been high on the mechan- 
ism side. 


Dr. Kates: I quite agree with you, senator, but I am 
only saying that in preparing questions and answers I do 
not wish to say, let us have a tax disincentive whereby 
one would give 100 per cent cost allowance to a company 
of a certain size in a particular sector. Certainly, when it 
comes to that we may very well study that and come up 
with certain recommendations. Therefore, all I try to 
indicate is that the type of principles we have indicated 
in our statement ought to be applied in order to maximize 
the initiative of the private sector and minimize delays, 
red tape and other hindrances to getting an innovative 
program rolling. By this example we also tried to indicate 
that we can move this kind of incentive any way we 
please toward national purposes. 


The Chairman: When the Minister of Science and 
Technology was before us we suggested to him that when 
the government has come to certain conclusions as a 
result of making reviews of incentive programs at the 
moment, rather than announcing government decisions, 
he should publish some type of white paper, blue paper 
or green paper which would be available to the public, 


including industry, government agencies, your council 
and our committee, which would give us an opportunity 
to make an input to these new government programs. 
Would you favour that? 


Dr. Kates: Yes. There is a big problem, that there is 
not much debate between the private sector and the 
government sector concerning what might be termed 
overall strategy. Most of the communications seem to be 
with respect to specific problems of specific companies 
or specific sectors. So bringing this into the public debate 
by means of a blue or green paper would be a commend- 
able way to move it. 


Senator Grosart: Representatives of the Department of 
Industry, Trade and Commerce have told us that they are 
at the moment in the process of structuring a new strategy 
for industrial innovation. Have you been consulted? 


Dr. Kates: No, but I did meet with Mr. Stoner a few 
weeks ago and he offered to brief our new industrial 
committee as to what is happening. We might accept that 
offer soon. 


Senator Grosart: Will he brief you on what has hap- 
pened, or on what might happen? 


Dr. Kates: His offer relates to what is going to happen. 
I understand that there is in existence a one-man review 
on industrial incentives. I believe Mr. Shepherd has had 
contacts with respect to the program. Do you wish to add 
to that? 


Mr. Shepherd: We have had informal contacts when 
draft positions were under consideration, but there has 
been no formal contact with the council. 


The Chairman: But they say in their brief that they 
have now an industrial strategy by sectors. They refer 
in their brief to a memorandum which has been approved 
by Cabinet, and so on. Yet here you say that there has 
been a major failure to evolve and implement a range 
of strategies. Are you referring to the past? 


Mr. Shepherd: There was an original thrust toward a 
total industria] strategy. That was then switched by a 
quite wise decision to handle it by individual sector 
strategies. Some have been completed and some are in 
the formative stage. We have stated here that we consider 
their absence to be deleterious to industry. 


The Chairman: Another element of industrial strategy, 
which is not mentioned here but which we have also dis- 
cussed briefly, is the aspect of technology transfer to in- 
dustry from government labs. You have already made 
some studies in this connection. How has this worked up 
to now? We were told by industry, as long ago as 1968 
and 1969, that those transfers did not occur. We are told 
by others that when the R&D is initiated by the sup- 
pliers of R&D it is never used, or very seldom used by the 
user. Have you felt in your studies that there was ade- 
quate technology transfer from government labs to in- 
dustry? 


Mr. Shepherd: W» have started with the position that 
the transfer of technology was not adequate in the light 
of the amounts of funds spent. We have suggested that 
one major element of the problem is that due to our 
industrial structure a large element of industry is not 
connected to government laboratories and, in fact, draws 
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its technology from its parent corporation. So there is no 
inclination or motivation to try to tap the very large pool 
of industrial technology which exists in the National 
Research Council. Other problems have been differing 
attitudes between government researchers and industrial 
researchers as to each other’s worth. There have been 
indications that in several government laboratories the 
transfer of technology was not formally part of the man- 
date of those laboratories, so they tended to pay less 
attention to it than perhaps they should. The over- 
whelming impression that we have is that within the last 
two years the government laboratory directors have made 
almost heroic advances in the appreciation of the prob- 
lems of industry and in attempts to put technology 
through to the industrial sector, and that perhaps most of 
the problem lies with the lack of industry awareness or 
motivation in terms of pulling the technology out of gov- 
ernment. 


Dr. Kates: We should add to this, Mr. Chairman, that 
as a follow-up to our technological transfer report No. 24, 
we are having meetings. We had one meeting with leading 
lights from the government sector just a few weeks ago. 
There is another one coming up. We are meeting with 
people fron both industry and government. We are fol- 
lowing up that report and are trying to see whether we 
can get the recommendations of the technology transfer 
report implemented. Probably in six months to one year 
we will be in a much better position to see whether this 
has any practical element to it. 


The Chairman: Here again, we mentioned that back in 
1972 and 1973, and we are still considering possibilities in 
1976. I have here, for instance, a study which has been 
made for the Department of the Environment. It is en- 
titled “‘Scientific and Technical Information in Relation to 
Aquatic Sciences and Fisheries in Canada.’”’ One of the 
conclusions of the study reads as follows: 


While the information flow between scientists and 
aquatic sciences and fisheries is adequate, the flow of 
information from these scientists to other users is 
minimal. 


Here we are establishing nice little seminars, and they 
are completely isolated from real life. They spend public 
money, and the result of their work is not communicated 
to potential users. 


Mr. Shepherd: We can nevertheless note, Mr. Chairman, 
several significant examples of very positive action be- 
tween the two sectors. The very interesting thing is the 
sharp change in attitude of government laboratories, who 
are beginning to understand the problems of industry and 
why they are required to help. So there has been a very 
positive change in attitude, and in progress, in the last 
two years. 


The Chairman: Apparently, the progress is very slow in 
the area I have just mentioned. 


Mr. Shepherd: It is not necessarily uniform. It depends 
generally upon the propensity of the laboratory and its 
management to act against that mandate. 


The Chairman: Paragraph 26 on contracting out. Are 
there any questions on this? 


Senator Grosart: Why hasn’t it materialized? Again, 
Industry, Trade and Commerce seemed to be telling us 
that it was going well. In fact, it was one of their illustra- 
tions of the successes they are having. 


Dr. Kates: We should be careful, because it depends on 
what standard. In fact the program at present appears 
to be growing very rapidly. I have just looked at the 
latest statistical summary and notice that in the 11-month 
period, from April 1, 1975, to February 29, 1976, 1,323 
contracts, to an approximate value of $102 million, were 
awarded under that program. That is an increase of 300 
projects over the previous comparable 11-month period, 
of a value of $30 million. 


The problem that I think was alluded to has been 
described in a memorandum from MOSST itself, where 
they state, on the negative side—perhaps I could quote 
as follows: 


On the negative side, however, the policy evalua- 
tion 


—that is, the contracting-out policy— 
shows that: 


—With or without the industrial support payments 
for R&D, the initial target of the policy to obtain a 
“more even balance” 


—this was one of the policy objectives— 


between intramural research and government- 
sponsored research in industry remains a distant goal. 


In other words, I think they hope to accomplish that in 
a period of three to five years. 


—Because of the nature of present science missions 
of government, large parts of industry have not been 
reached by the “make or buy” policy, nor will they 
be reached if government science missions remain 
unchanged. 


—Canadian manufacturers consider research con- 
tracts to be a good mechanism to increase industrial 
innovative capability, and they are hopeful that major 
new research programs in areas such as food and 
energy will engage more of industry in a meaningful 
manner. 


That is a hope at the present time. Continuing: 


—Because of the exclusion of “related scientific 
activities” such as hydrography, meteorology, geodesy 
and environmental monitoring 


these are large governmental programs— 


—from the policy, large parts of the government’s 
high technology activities have not become accessible 
for participation by Canadian industry. 


And in addition, it may be noted that: 


—The total resources allocated to science-based 
programs by government have been virtually constant 
during the past three years. 


So there has not really been any extra money. 


The modest increase that has taken place in contract 
research during that period represents almost the 
entire increase in federal science activities. 
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Then it states: 
—From a national point of view, senior govern- 
ment scientists express concern about the lack of 
certain skills in industry. As a result, they feel 
strongly that a more intensive government-industry 
approach to science and technology is needed as a 
matter of national importance and urgency. 


That appears to be a fair presentation of the picture. 
I might add to that, we do not know to what extent the 
increase from $30 million to $100 million does in fact 
represent contracting out or to what extent some of that 
increase represents programs being listed under contract- 
ing out that previously might have been under Treasury 
Board contracts. In any event, there are some signs of 
the program growing rapidly and that MOSST is constant- 
ly analyzing it and keeping the pressure on. 


Senator Grosart: May I ask whether those figures show 
what percentage went to industry and what to univer- 
sities? 


Dr. Kates: This memo breaks it down in terms of the 
dollar value, but we could easily calculate the percent- 
ages. For example, of the $102 million, almost $91 
million, or approximately 90 per cent, went to industry; 
approximately $9 million went to universities and non- 
profit institutions; and $2 million to individuals. I think 
the early criticism of the program was that a very high 
proportion went to universities, and that seems to have 
been overcome now. 


The Chairman: Or to firms of engineers. 
Dr. Kates: Yes. 


Senator Hicks: They would be included in industry. 


Dr. Kates: It is broken down. The table shows that 
primary industry received $466,000 of the $90 million; 
secondary industry got by far the largest, $73 million, 
and service industries, which would include engineers, 
$17 million. So, the balance is not bad. 


Senator Hicks: This would tend to render inaccurate 
your statement in paragraph 26. 


Dr. Kates: I would not want this to be overly negativ- 
ely interpreted. In other words, I have the feeling that 
the proper posture for us is to be pleased with the fact 
that it is growing quickly; to be critical that it has not 
yet attained its previous goals, and to be hopeful that it 
moves towards those goals. 


The Chairman: We understand that this policy, as it 
stands at the moment, applies only to new programs. 


Dr. Kates: Yes. 


The Chairman: Would you favour the extension of its 
application to existing programs? 


Dr. Kates: Absolutely, Mr. Chairman. If the very 
large government activities that exist were added to 
industrial activities, many sectors of Canadian industry 
would be strengthened. It could probably be done in 
concert with phasing down, or transferring out of govern- 
ments activities. 
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The Chairman: Would you favour its extension to 
scientific activities other than R&D? 


Dr. Kates: Yes. 


Senator Hicks: Am I right in my impression that in 
Canada industrial research and development has been 
dependent upon stimulation by government, either 
through incentive programs or by contracting-out policies, 
and so on, to a significantly greater extent than is the 
case in most other developed countries? 


Mr. Shepherd: Yes, you are correct, as I understand 
the question. To a much greater degree than in other 
developed countries, our technology industries have relied 
upon a combination of incentives and government 
contracts. 


Senator Hicks: So, really we are not watching a genuine 
improvement in the assumption of responsibility for 
R&D by the industries. It is still too dependent upon 
government incentives, and it does not mean that Cana- 
dian industries have been undertaking a responsibility 
in the last few years, which previously they had been 
neglecting, in comparison with other developed countries. 


Mr. Shepherd: One of the measures of the success of 
contracting out will be when the innovative environment 
becomes so positive that industry will then begin to 
invest its own dollars in a rising rate of research and 
development. 


Senator Hicks: In the constant expectation that it will 
pay off for them. 


Mr. Shepherd: We are convinced that, if this con- 
tracting-out policy does proceed at this rate, sooner or 
later that will occur, and when it does we will be able 
to measure its success. 


Senator Grosart: The figures are as high as 80 per 
cent in some countries in R&D and innovation funding 
in industry by industry. 


The Chairman: Have you any other questions on this 
part of the brief? Unfortunately, as you know, we 
started late and Dr. Kates has to leave at 5.30 to catch 
a plane to Montreal. I do not think we will be able to 
go through the rest of the brief in ten minutes. 


Senator Hicks: I would only comment, Mr. Chairman, 
on the tremendous importance, it seems to me, of the 
message conveyed in paragraph 31. I believe this is one 
of the most short-sighted policies our government is 
following at the present time, cutting down on the 
amounts of money available particularly for basic re- 
search, though for applied research to some extent as 
well, 


The point made here is an excellent one, that when 
the time comes and we need the technological applica- 
tions of basic and applied research, we may already 
have destroyed our capacity, which as stated in this 
paragraph, can be destroyed in a few years but takes 
years to rebuild. This is a very serious situation that 
faces all of us in Canada today. ; 
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The Chairman: Would you like to continue for another The Chairman: We hope, Dr. Kates, that the next 
ten minutes or adjourn now? time we meet we will be able to start on time and 


: : : finish : iderati f brief. 
Senator Carter: I think this would be a good time to Bee Se ee 


adjourn. The committee adjourned. 
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Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 
1975 and printed as an Appendix to the Minutes of the 
Proceedings of the Senate of that day, and adopted by 
the Senate on July 24, 1975. 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian gov- 
ernment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time, and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 
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Minutes of Proceedings 


Wednesday, May 5, 1976. 
(19) 

Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day 


at 3:45 p.m., the Chairman, the Honourable Senator 
Lamontagne, presiding. 


Present: The Honourable Senators Bonnell, Bourget, 
Carter, Godfrey, Grosart, Hicks, Lamontagne, Lang, 
Thompson and Yuzyk. (10) 


In attendance: Mr. Jacques W. Ostiguy, Chief of 
Administration. 


The Committee resumed consideration of its Order 
of Reference dated July 24, 1975 relating to the study 
of Canadian Government and other expenditures on 
scientific activities and matters related thereto. 


The following witnesses from the Science Council of 
Canada were heard: 
Dr. Joseph Kates, 
Chairman; 


Dr. Claude Fortier, 
Vice-Chairman; 


Mr. John J. Shepherd, 
Executive Director. 


Mr. Fortier made an opening statement. The witnesses 
then answered questions put to them by members of the 
Committee. 


During the question period, Dr. Kates tabled a copy of 
his speech entitled ENERGY CONSERVATION—BLUE- 
PRINT FOR LEADERSHIP made to the First National 
Conference on Industrial Energy Conservation on May 5, 
1976. This document was retained by the Clerk as part 
of the Committee’s permanent records and a copy cir- 
culated to all Members of the Committee. 


At 5:30 p.m. the Committee adjourned until 3:30 
p.m., Wednesday, May 12, 1976. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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Ottawa, Wednesday, May 5, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 3.45 p.m. to consider Canadian govern- 
- ment and other expenditures on scientific activities and 
matters relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, as you can see, 
we are still meeting with representatives of the Science 
Council of Canada, namely, the Chairman, Dr. Kates; the 
Vice-Chairman, Dr. Fortier; and the Executive Director, 
Mr. Shepherd. 


I understand that in the last two weeks, since we 
had our last meeting, there have been certain develop- 
ments within the Science Council which would be of 
interest to us, and which, later on, might help to cut 
down our questions. 


Dr. Fortier has been asked by his colleagues to prepare 
a short statement about this, which could last about 
eight or ten minutes. I think we should hear him, so that 
we may have information about the latest developments 
as far as the council is concerned. 


Dr. Claude Fortier, Vice-Chairman, Science Council of 
Canada: Thank you, Mr. Chairman. I appreciate your 
kindness in allowing us to make this very short presenta- 
tion which, as you have stated, results from recent de- 
velopments at the council. A major operation was initi- 
ated, two weeks ago, which represents in many ways an 
extension of some of the attributes of the council and of 
its intentions, in a concrete way. In the brief, they had 
been presented in a more general fashion. 


This present statement will chiefly deal with para- 
graphs 38 to 47, roughly, of our brief, and thus may pre- 
empt some of the issues liable to arise from a detailed 
analysis from this part of the original brief. Our hope, 
therefore, is to save you a good deal of time by proceed- 
ing in this fashion. 

Let us start with some background information. Both 
our chairman, Dr. Kates, and myself, expressed in our 
opening statements the very serious concern of the 
Science Council with regard to the present state of sup- 
port for science and technology in this country, and with 
regard to the predictable consequences of the decision of 
the present government to freeze support for research. 
What we stated at that time was that this concern was 
widely shared by the whole scientific and technological 
community of this country, especially in the university 
and industrial sectors. This may be illustrated by the 
brief presented to the Prime Minister at the beginning 
of March by the Academy of Science of the Royal Society 
of Canada and by the recent AUCC seminar on Canadian 
universities, which was an extremely interesting seminar, 


because it brought together representatives of both levels 
of government, provincial and federal, and of the uni- 
versities, at which they expressed their serious concern 
regarding the present government’s attitude towards the 
support of extramural research. 

I may list as further examples of the concern of other 
sectors, including the industrial sector, the two recent 
seminars sponsored by the Science Council, on technology 
transfer, the last of which brought together representa- 
tives chiefly from the manufacturing industries and from 
government, and at which a great deal of concern was 
expressed. The latest example is the symposium arranged 
by SCITEC last week on “Shaping Our Future Now,” 
which, incidentally, was attended by your chairman, 
Senator Lamontagne, by the Honourable Mr. Drury, and 
by the three science-oriented M.P.s representing each of 
the government, the Conservatives and the NDP. It 
was attended also, as a disinterested participant, obvi- 
ously, by the chairman of the council. 

Among other examples I may quote—because I would 
like them to be listed on the proceedings of today’s hear- 
ing—Dr. Clarke’s article in the February issue of the 
Science Forum, entitled ‘‘Why is the Federal Government 
Starving Universities of Research Funds?” I also can 
mention Lydia Ditto’s series in the Globe and Mail last 
month. 

I would like to mention as another example Robert 
Grasley’s remarkable presentation at the SCITEC meet- 
ing, “The Financial Climate for Technical Innovation in 
Canada.” I close with the example of one of the best 
articles on the subject that I know of, which appeared 
last week in the April issue of Science Forum, from the 
pen of Professor Siminovitch, entitled, “The Recent 
Federal Research Freeze: What it means for Canadians.” 
I assume that most of us have already read this article. 
These are only selected examples of the overall con- 
cerned reaction of the scientific and technological com- 
munity. 

What is the government’s response to this situation? 
It is surprising, to say the least, and a matter of great 
concern to the council and to the scientific and techno- 
logical community, and can be summarized in terms of 
a statement of Mr. Drury’s, made during the debate 
in the House of Commons on science and technology of 
June 9 of 1975. The concluding part of Mr. Drury’s 
statement is as follows: 

There is no decline in Canada’s scientific and techno- 
logical effort. The emphasis is shifting, I hope, toward 
growth in the application of science rather than the 
acquisition of knowledge, but in total I feel that our 
science and technology are healthy and ready to aid 
us in meeting the future. If we have a problem in 
relation to science it is in deciding where to put our 
money. 
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I doubt that this remarkably optimistic assessment of 
the situation is shared by many people in this country, 
and least of all by members of the scientific and techno- 
logical community and the Science Council. 

Further examples of reaction to the minister’s stand 
on the issue, which apparently result from that optimistic 
assessment, are reports which appeared in the Canadian 
press last week, on Friday and Saturday, as a result of 
the SCITEC meeting, which carry the headlines, “Drury 
Won’t Give More Aid to University Researchers,” in the 
Montreal Star of April 29, and, “Drury Adamant Grants 
Won’t Change, Scientists are Told,” and so forth. 


Senator Hicks: How recent are those papers? 
Dr. Fortier: April 29 and April 30. 
Senator Hicks: Just last week. 


Dr. Fortier: Yes. After the symposium. They arose out 
of the minister’s own presentation at the meeting and 
from his following press conference. 


I happened to find in this morning’s Gazette possibly 
the most concise, sharp and clear answer to these state- 
ments of the minister for Science and Technology over 
the signature of Dr. Hitschfeld, who, as you know, is 
Dean of Graduate Studies and Vice-Principal at 
McGill. In view of the fact that this statement happens 
to summarize in a nutshell the reaction of the Canadian 
scientific community, I will take the liberty to give you 
a few excerpts because Dean Hitschfeld is very sharp, 
as you know, and got to the point. 

“University researchers will not be given special 
consideration for government funding,” Bud Drury, 
federal minister of public works, said yesterday. ‘““The 
research community is suffering like everybody else 
from the policy of restraint,’ Drury said. “But it must 
realize the need for restraint and recognize that Cana- 
dians have been living beyond their means.” 

Mr. Drury’s statement received a highly critical re- 
sponse from his audience not only because it was 
unwelcome but because it ignored the facts. 


Mr. Drury, who incidentally is also minister of state 
for science and technology, well knows that between 
1969 and 1975 the purchasing power of funds dis- 
tributed to universities through the three federal re- 
search councils declined almost 30 per cent, while the 
real value of Ottawa’s budget for its own “inhouse” 
scientific research rose 16 per cent within an increase 
of 39 per cent in the overall federal budget. For the 
current fiscal year the federal budget rises at least 
another 16 per cent while research funds are frozen. 
So much for “suffering like everybody else.” 


The combined budgets of the National Research Coun- 
cil, the Medical Research Council and the Canada Coun- 
cil amount to some $130 million annually. With this 
modest sum (in comparison to total university budgets, 
or to “in-house” science in government, each of which 
is 10 times greater or more) council funds have been 
distributed in such a way as to stimulate healthy 
scholarly competition and excellence among univer- 
sities. 

It has provided a most effective unifying force among 
the universities and permitted a dispassionate and 
objective evaluation of research in Canada. 


University researchers are not asking to be given 
“special consideration”— that’s what they are now 
getting in a negative sense. They are quite prepared to 
“suffer like everybody else” where that means that all 
inflationary pressures are to be modified in a rational 
and even-handed way. 


The message which must eventually be understood 
by Mr. Drury and his colleagues is that, compared with 
other developed countries, university research has 
always been modestly financed in Canada and that 
current restraints are not only unreasonable but have 
already badly damaged the very heart of the system. 


I have added the word “badly”? myself. 


All this has been spelled out in briefs from biological, 
engineering, agricultural, medical and other groups 
who will continue to claim from the government and 
the public a wiser appreciation of the immense value 
of what is an essential investment in Canada’s future. 


I apologize for that long quotation. I think I gave it in 
full because it essentially represents my views on this 
particular issue. 


What is the Science Council doing about it? Well, we 
are not standing passive. We had been preparing a line 
of attack for the last few months, but we could not state 
it before your distinguished committee before it was 
approved by Council, which was done at our last meeting 
in Regina at the end of April. This major step which 
gives a clear-cut illustration of our strategy in the setting 
up, by Council decision, of a standing steering group on 
research in Canada in terms of strength, structures and 
policies of research. 


Now, I have to be clear about the purpose and tentative 
terms of reference of this committee which are still being 
refined. Essentially it has two terms of reference, the 
first is identification of important issues pertaining to 
research, and the initiation and supervision of related 
studies in one form or another. The second is to act or 
to assume a look-out role and a constant reactive ability 
to emerging problems and issues such as the one I 
pointed out. 


In terms of the already identified issues, that is in 
terms of the first part of the terms of reference, the 
first one is to develop criteria and norms to assess the 
health of science and provide decision makers with a 
sounder basis to allocate appropriate budgets for science 
and technology. This goes back to our previous questions 
on R&D and so forth. 


Senator Grosart: Excuse me, but has that not always 
been in the terms of reference for the Science Council 
itself? 


Dr. Fortier: It has been, but I mean the type of action 
we are taking is quite different because we have now a 
group which is centred on this. 


Senator Hicks: Perhaps you should explain the com- 
position of this group or this committee. Is it to be a com- 


| 


mittee of the Science Council, or is it to be a committee | 


sponsored by the Science Council but which goes beyond 
the membership of the council? 


Dr. Fortier: Essentially it is a committee made up of | 


very few members of the council, in fact two members of | 


the council, and chiefly outsiders. But if you ask me about 


| 
| 
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the membership, senator, I think you can only understand 
the type of membership if I more clearly define the terms 
of reference, because it is essential to understand what 
type of members we have on it. 


Senator Hicks: Has the committee been formed yet? 


Dr. Fortier: Yes. The chief issue it deals with is the 
_ health of science indicators through a choice of indicators, 
both qualitative and quantitative, which link scientific 
and technological efforts to policy objectives, and when I 
refer to policy objectives, one of the major policy objec- 
tives we have in mind is defined as the “major program 
approach’, and I am not going to come back to that. It 
has been stressed most eloquently by our chairman and 
executive director. This is to provide the base for identifi- 
able targets for decision making—this also, incidentally, 
should be a continuous exercise. 


I refer in this connection to the last report, an ex- 
tremely important one, of the National Science Board, 
which is the policy-making branch of the National Science 
Foundation in the United States. This last one is an 
absolutely remarkable document in terms of its assess- 
ment of the various criteria for the health of science. I do 
not say we are going to select them as they are, but they 
provide a useful basis. So these indicators would help us 
to get the identifiable objectives and targets for which we 
have been looking. I say ‘criteria’? and use the plural 
form, since it is most unlikely that a single indicator, such 
as proportion of R&D, might be the answer, and probably 
we will have to use a combination of indicators. I cannot 
resist the temptation to quote one line from this docu- 
ment. This I throw in as a sideline. It reads as follows: 


From the viewpoint of basic scientists perhaps the 
most gratifying finding is that basic research con- 
tributes increasingly to technological innovation as 
reflected by the growing number of citations to re- 
search in patents associated with major advances in 
technology. The special study also found that most of 
the research cited in patents is basic research per- 
formed in universities. 


I believe it is roughly 75 per cent. This is for the period 
of the study, which extends from 1950 to 1973. I mention 
it in terms of the continuing debate on the so-called 
“continuum” from basic research to innovation since it 
provides an interesting contribution to that debate. I just 
list the topics. 


Another very important topic for our newly formed 
group is the structures for the funding of R&D in Canada 
in terms of a re-assessment of the roles of the granting 
councils, of the possible formal extension of the “make 
or buy” policy to university research, the role of the pro- 
vincial governments in the funding of research in the 
light and context of the forthcoming federal-provincial 
negotiations on fiscal transfer as related to post-secondary 
education. 


The third one deals with scientific manpower, which is 
a very serious problem in terms of the growing disparity 
between supply and demand at present and the existing 
university policies. This is not only a disparity in terms 
of numbers, but in suitability of the output from the uni- 
versities to the market. Another problem is the very acute 
problem of the aging of university staff. The third one 
should interest you; it is an attempt to close the gap 


between universities and industry in devising ways and 
means of cooperation and interaction between these two 
sectors. 

With respect to the lookout role and reactive ability, 
this steering group should be able to respond within days 
or weeks to emerging situations. This leads, then, to the 
matter of membership. This group should be small, flex- 
ible, high powered and, obviously, selected according to 
the specified terms of reference. Some members have 
already been invited. This initial group will not include 
more than six members at present, but will be supple- 
mented by a wide network of experts and consultants. 

The tentative strategy has to deal with our constitu- 
encies. This will be in terms of levels of government, 
federal, provincial and urban, because in order to get any 
action taken on the recommendations of the group we 
need some sort of dialogue. Secondly, in terms of the 
scientific and technological community. There we are 
placed in a very good position in terms of engaging in 
a dialogue with already existing structures such as 
SCITEC and the Science Forum. Ideally I would wish 
these two structures eventually to combine into a sort of 
association which would fill the glaring gap or missing 
interface which presently exists between the scientific and 
technological communities and the lay public, on the one 
hand, and the politicians, on the other hand. We have two 
possible components, SCITEC and the Science Forum. In 
order for SCITEC to play that role—and I refer to it 
because of the great interest of your committee in that 
organization—I do believe that it needs grass-root mem- 
bership and a channel of communication. So it is hoped 
that grass-root membership can be developed by SCITEC, 
but there is a necessary condition, and I again refer to a 
widespread diffusion channel. Should it prove possible, 
for instance, that the Science Forum become a channel 
of communication for SCITEC while preserving its edi- 
torial control, then we would have the condition (using 
as an analogy the principle underlying the atom bomb) 
for the two charges whose junction is needed to achieve 
the critical mass, v.g. the type of organization needed to 
close the gap. In my opinion, this is one of the glaring 
deficiencies of the existing structures of our scientific and 
technological community. 

Regarding another essential organization, the Royal 
Society of Canada—about which I could also speak at 
length, since I had at one time a vested interest in the 
matter—in view of its restructuring as a federation of 
three national academies and of its increased support from 
the government, has all’ the makings for serving the role 
which we expect from. national academies in providing a 
pool of expertise which no advanced country can afford 
to do without. The AUCC is another organization of 
special importance in view of the forthcoming federal- 
provincial negotiations on fiscal transfer regarding the 
financing of post-secondary education and the related 
problem of research funding. I also consider that the 
Canadian Manufacturers’ Association, the Canadian Coun- 
cil of Engineers, the CRME, and so forth, should be an 
important part of the dialogue. 

Needless to say, we also rely heavily on the three 
granting councils to act as extremely useful consultants 
in this exercise and to use their existing structures, their 
grant committees in particular, to provide an ideal mecti- 
anism for assessing the health of science in terms of its 
component disciplines. 
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In my opinion, the prototype of a successful exercise of 
that nature is the 1968 Report No. 2 of the Medical Re- 
search Council on ‘‘Medical Research in Canada”, which 
was based on a large-scale survey by 15 teams of special- 
ists who gathered information to provide the type of 
qualitative and quantitative assessment which served 
thereafter as a basis for the further policies of the MRC. 


So these are the types of mechanisms I have in mind in 
terms of assessing the health of science. Public relations is 
another very important part of our program. However, I 
have already exceeded the time allotted me by your chair- 
man, for which I apologize. As a further comment, I 
would say that this exercise, which becomes one of the 
major projects of the Science Council, illustrates many of 
the aspects with which we have dealt in our brief. 


The Chairman: If the council feels that they would like 
to present us with this new policy, or this new frame- 
work, as a kind of addendum to the brief which has 
already been presented to us, I am sure it will be wel- 
comed by the members of the committee. 


What you have said here may raise a few issues which 
may well come back as we go through these different 
paragraphs, and I would suggest that if honourable sena- 
tors have no specific questions at that time on the state- 
ment made by Dr. Fortier, we should resume our pro- 
cedure of going from one paragraph to the next. 


Senator Hicks: If it is not inappropriate, I would like to 
ask Dr. Fortier to identify this committee, in which I am 
very interested. Is there any reason why we should not 
know the membership of this committee? 


Dr. Fortier: The honourable senator places me in a 
difficult situation. 


Senator Hicks: I did not mean to do that. 


Dr. Fortier: We have selected the members. I am chair- 
ing the group. 

The other member from Council is, Dr. Vogel-Sprott, a 
distinguished psychologist from Waterloo University, who, 
in view of her particular interest in the matter, will 
probably be involved chiefly in our scientific manpower 
study. 


The issue becomes delicate when it comes to the po- 
tential members we have in mind from outside Council, 
some of whom have already been approached. One has 
given an unreserved and most enthusiastic commitment. 
He is a professor at the University of Toronto and a most 
distinguished scientist. Another outstanding scientist from 
the same university, Professor John Polanyi, has. given 
tentative and conditional assent, in view of his further 
assessment of the compatibility between his intense 
scientific activities and the time and effort involved in 
the group’s program. 


The Chairman: I understand that you have your ‘“‘cabi- 
net”, but they have not yet been sworn in! 


Dr. Fortier: Well, they do not need to be sworn in. 


The Chairman: But you are not in a position to make 
the membership public at the moment? 


Dr. Fortier: Perhaps my answer might be off the record, 
with the chairman’s consent. 


Senator Hicks: I do not think we need to press that 
further. But in due course the committee will make its 
presence known, will it? 


Dr. Fortier: The first full meeting of the committee 
will occur in the near future. The date will depend upon 
the availabiltiy of all its members. 


Senator Hicks: In due course the committee will have 
to make itself known, including its membership, if it is 
to assert any influence where that influence will be 
useful. 


Dr. Fortier: This is the first occasion on which the 
committee is making itself known. 


Senator Godfrey: Are they all scientists? 
Dr. Fortier: No. 


Senator Grosart: Is there a representative of industry 
on it? ; 


Dr. Fortier: There will be one. We also consider inviting 
a representative from the financial and economic sector. 


Senator Hicks: Coming from where? Not from inside 
the government? 


Dr. Fortier: No, from the private sector. 


Senator Bourget: Mr. Chairman, some names have been 
mentioned by Dr. Fortier. I was wondering whether we 
should not ask the reporter to drop those names from 
the record. 


The Chairman: The committee will be known before 
the proceedings of our own committee are printed. 


Dr. Fortier: There is nothing wrong, I hope, in my 
having mentioned the other members from Council and 
one of the potential members from outside Council whom 
we have approached. 


Senator Bourget: It is up to you. 


Senator Grosart: I wanted to make the comment that 
when I heard this very excellent exposition by Dr. Fortier 
of the dire necessity of an immediate change in govern- 
ment policy, I was looking forward with bated breath 
to hearing what was the solution. I had hoped that it 
would not be another committee, which I find it is. I was 
rather hoping that the Science Council was going to 
organize a march of scientists on the Hill. 


Dr. Fortier: May I take that up, Senator Grosart? Our 
interest in the missing link that I referred to is, I think, 
the beginning of the answer. Once we have an integrated, 
coherent scientific and technological community, I think 
we will go a long way to achieving what you have in 
mind. In one way we beg to differ with your recom- 
mendation, Mr. Chairman. 


The Chairman: In what way? 


Dr. Fortier: In the concept of a single voice for science 


and technology. This, if I may express a personal opinion, | 
I do not think is possible. On the basis of the experience | 


of other nations, it has never been achieved. Scientists 
are by nature individualists. Moreover, the various com- 


ponents of the scientific and technological community are 


: 
| 
| 
| 


May 5, 1976 


Science Policy 10:9 


so very diverse, ranging from the Association of Physicists 
to the Association of Technologists and to the Canadian 
Council of Engineers. We have such different interests 
that only on the most general type of issue, such as the 
health of science and technology, they will all agree; 
but get them down to specifics, and you have a heated 
debate. This is the sort of debate we want; an intelligent 
debate on topics of national relevance and the forum 
needed to make it possible. It necessitates that scientists 
awaken—and quite a number of them have—to their role 
as citizens of this country, and to an interest in matters 
going beyond the realm of their own disciplines or pro- 
fessional interests. Such an objective has often been 
advocated by Senator Lamontagne and the members of his 
committee as an essential condition for the achievement 
of our common purpose—that is, the optional contribution 
of science and technology to our national goals. 


Senator Grosart: What you have said about the problem 
of diversity of interests and viewpoints, and the problem 
of consensus, is exactly what was said from your very 
seat five years ago when we suggested the organization of 
SCITEC. We were told at that time that there is no way 
there could be one voice. We have heard this same thing 
from the exporters and importers. They say they all have 
different interests. Everybody tells us the same story— 
“We are so diverse we could never speak with one voice.” 
As we have said in this committee from the start, if the 
scientists do not find one voice no one is going to listen 
to them, and we will be in exactly the same situation 10 
years from now. 


Dr. Fortier: If I may take exception—and this may have 
been a possible misinterpretation on my part of your 
reports—when your committee recommended, in Volume 
No. 3, that the Royal Society and SCITEC be officially 
considered as the respective voices for “science for 
policy,” and “policy for science,” I personally interpreted 
this statement as implying single voices in these respects. 
As I have already said, I may be wrong in my interpre- 
tation. 


The Chairman: I already detect two voices. Most of the 
recommendations we made at that time were after very 
close consultation with the Royal Society. You were not 
its president at that time, but we did consult with your 
predecessor and quite a large group from the Royal 
Society. 


Dr. Fortier: I would have welcomed the support of your 
committee at that time, Mr. Chairman. We needed it 
badly. In any event, the term ‘“‘voice” was used. 


The Chairman: You are trying to organize another voice 
now. We welcome it and we hope that it will be heard. 


Dr. Fortier: You have made your point, Mr. Chairman. 
However, I do hope that whatever voice we achieve, there 
will be a large degree of consensus between your com- 
mittee and the Science Council. 


The Chairman: I hope so. Moving on, I think we 
stopped at paragraph 29 on page 12. Are there any ques- 
tions in relation to paragraph 29? 


Senator Grosart: I wonder if I might ask a question re- 
lating to both paragraphs 29 and 30. The subject-matter 


of my question runs into paragraph 30, which is under 
the same heading of “Technological Interdependence.” 
The phrase “... cost of technological interdependency”’ is 
used in paragraph 29, and in paragraph 30 we have the 
statement: 


... Canada can replace its present overdependence on 
foreign technology by true interdependence. 


Could we have some information from our witnesses on 
the present dimensions of this overdependence, the opti- 
mum condition for interdependence, and the essential 
change that is needed? We have this phrase, “present 
overdependence on foreign technology”. 


The Chairman: We can deal with the two paragraphs 
at the same time. 


Mr. J. J. Shepherd, Executive Director, Science Council 
of Canada: If I may speak to that, Mr. Chairman, well 
over 75 per cent of the technology that is deployed in this 
country is imported from one territorial source, which is 
the United States. In many cases, it is deployed under the 
umbrella of ownership. In many cases, therefore, there 
tend to be restraints on the amoplification of that tech- 
nology as we try to move it into the marketplace, or as 
we try in this country to further develop that particular 
technology. 


One notes with concern a situation where perhaps one’s 
main frame computers, one’s major defence systems, and 
a great many other critical technologies all come from one 
single national area. The feeling is that the policy that 
on? has to try to achieve, without in any sense being 
negative, is to develop a balance of technical capability, 
some of which—and much more of which than heretofore 
—is developed within this country, and the balance of 
which is spread much more evenly amongst other nations. 
Not only does that open up the option to acquire more 
technologies from other countries, but to dispense more 
technologies to other countries and to trade with those 
other countries. 


The idea of technical interdependence is really the 
underpinning for the third option strategy, and the bene- 
fit that would derive from it is not only the screening and 
acquisition of a wider pool of technologies than is now 
open to us, but it gives us more options from which to 
choose in the future and poses, perhaps, fewer constraints 
on the technologies that are now in this country. 


Senator Grosart: On:an international comparative basis, 
what is the significance of our 75 per cent dependence on 
the United States? 


Mr. Shepherd: At the crudest possible guess, if one 
looks at the way in which Japan acquired its technologies, 
which was not under the umbrella of ownership but 
through licence agreements which it could then exploit 
in terms of its own developmental additives, I would 
suggest that probably in relation to Japan, Germany or 
France one could look at the reverse of that situation. 


Senator Carter: You say we have a 75 per cent over- 
dependence on the United States. Is that not increasing? 


Mr. Shepherd: Let me first say that the percentage is 
an extremely crude one and is based on a set of personal 
judgments and judgments derived from other people. It is 
75 per cent of the total technologies that we have in this 
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country, whether from NRC, from overseas, or from 
Canadian industry, and it represents a dangerous level 
of dependence. The figure I am using is extremely crude, 
and I am using it to show that the reverse is true in most 
other developed countries and that we have to seek to 
attain a balance. 


Senator Carter: My point was that we are talking about 
going from overdependence to interdependence, but we 
are still going in the direction of overdependence. We 
have not yet reversed the process. 


Mr. Shepherd: That is substantially correct, senator. 
However, the rate has slowed down because of the in- 
crease in our connections with such countries as Germany, 
Japan and France, as we have begun to trade in tech- 
nologies with those countries. 


Senator Grosart: Does that figure of 75 per cent include 
both the imported technologies through foreign owner- 
ship, as well as directly imported technologies under 
lease? 


Mr. Shepherd: Yes. 


Senator Grosart: What is the proportion between the 
imported technologies that are still under foreign owner- 
ship and the percentage that is leased and imported in 
other ways by Canadian firms? 


Mr. Shepherd: I will not cite a number, because I am 
using very rough judgments, and I would not like to be 
pinned to a specific number. The general judgment is 
that by far the major amount of technology that is im- 
ported is imported through the parent-to-branch plant 
system in the form of engineering, drawings, designs, and 
so forth. That is by far the overwhelming pattern for 
the importation of technology. 


Senator Grosart: Would you make a guess, in relation 
to total Canadian technology used, as to the percentage 
left which is domestically operated? 


Mr. Shepherd: It would be slight, senator. I do not 
wish to be pushed into a number, because there are 
certain sectors, such as in communications technology, 
where there is a rapidly growing Canadian capability. 
These are the exceptions rather than the rule. By far the 
bulk comes in the form of ownership. 


Senator Grosart: Would you say that the maximum 
might be in the range of 5 to 10 per cent? 


Mr. Shepherd: I would not like to be pushed into a 
number, but it is in that order, I would think. 


Senator Hicks: Is it fair, Mr. Chairman, for me to ask 
Mr. Shepherd to elaborate on what technology is included 
in the 75 per cent figure? 

You do not include basic research techniques, 
things like that, do you? 


and 


Senator Grosart: He is talking about technology. 


Mr. Shepherd: I include all forms of technology, ranging 
from research to production design. In the main, it is 
generally imported in the form of designs and production 
designs achieved elsewhere and transmitted through into 
Canada where the branch plant will amend that design 
to suit it to local conditions. Although there may be very 


little pure research imported as research, it does come 
in in its produced form of design and design information. 


Senator Grosart: Are you really talking about science 
available to be sold? 


Mr. Shepherd: Yes. I am really saying, senator, that 
we do the science and other people import and use the 
technology. 


The Chairman: Ideas in exile. Are there any other 
questions on those two paragraphs? 


We have already discussed at length paragraph 31, 
which is on research capability. Are there any further 
questions on that paragraph? 


Senator Carter: You say in your brief that current 
budgetary constraints are dangerously eroding our ca- 
pacity for basic and applied research and Canada could 
b> left without a research base at the very time when 
economic recovery will demand an increase in R&D 
activity. Is the committee you told us about going to get 
into action soon enough to do something about it? 


Dr. Fortier: We do hope so. I can give you a list of ref- 
erences, although I do not want to take up more of your 
time. Two of the most useful pieces of information on the 
subject are Siminovitch’s article in the April issue of 
Science Forum, and Robert Grasley’s paper presented at 
last week’s forum sponsored by SCITEC. I think it might 
take up too much of your time to summarize these two 
papers vis-a-vis the present situation. What we intend to 
do about it is an attempt to mobilize the scientific and 
technological community to change the situation. This 
implies our helping to develop through the scientific com- 
munity enough public pressure to change the type of 
decision-making we have been facing. We fully un- 
derstand that politicians take other consideration into 
account. We assume they are all devoted to the 
national interest, but there are also personal pressures, 
depending on the type of issues and topics which will 
gain them votes. If there is a solid enough block of the 
public that can exert pressure, it should have some effect. 
Furthermore, the scientific and technological community 
of this country, in itself, is not a minor group or con- 
stituency which can be ignored; it represents roughly 
115,000 people. It would greatly help if we could get their 
collective support. Hence our great interest in strongly 
advocating the type of organization based on grass-root 
membership and therefore actually representing this com- 
munity. 


There is one issue in particular for which a single voice 
could possibly be effective, and on which a consensus has 
already been achieved, and that is realization of the fact 
that our whole scientific and technological structure is 
rapidly crumbling, and, according to my own assessment, 
if the present government’s policy with regard to the 
support of research is maintained for another three years 
it will be the beginning of the end. 


Senator Grosart: We have had three years. 
Dr. Fortier: Three further years. 


Senator Grosart: Three more years? 


tn LIRR A 


May 5, 1976 


Science Policy 


HOW Tet 


Dr. Fortier: Three more years and we will have to 
start from scratch. This is not a reversible process. As 
you know, students engaging in a career in research at 
present need a highly adventurous spirit since there is 
no obvious opening for them in the current context. 
That is, I think, hitting us fast. 


Senator Carter: Several years ago there was a revulsion 
amongst students against science; they just did not want 
anything to do with it. Has that changed? 


Dr. Fortier: Sure it has. The most interesting part of 
the study I referred to is a survey by an independent 
firm for the National Science Board. This was a very 
extensive survey of the public attitude towards science 
and technology. It is entitled, ‘Was there an anti-science 
backlash?” According to the survey, there was not. 


Senator Carter: There was not? 


Dr. Fortier: No, not by the general public. Their belief 
in the possibility of the contribution of science and tech- 
nology to the welfare of the country has, if anything, in- 
ereased markedly over the last two years. For instance, 
56 per cent described their general reaction to science and 
technology as one of satisfaction and hope, compared 
with only 49 per cent two years earlier. Science and tech- 
nology was believed to have done more good than harm 
by 57 per cent in 1974, compared with 54 per cent in 
1972. There is every evidence that this idea that there is 
a backlash is partly mythological. If there was such a 
thing, or any indication of it, it is receding, according to 
these figures. 


Senator Carter: That is encouraging. 


Senator Grosart: My question arises out of paragraph 
31. Are you saying, Dr. Fortier, that unless there is a 
drastic change in the funding of development and research 
and technological innovation Canada’s capacity for basic 
and applied research will be destroyed? 


Dr. Fortier: Yes. I have nothing to add to this statement. 


Senator Grosart: Three years on top of the four years 
of decline? 


Dr. Fortier: This is a rough estimate; it may be plus or 
minus two or three months. 


Senator Grosart: But you would say that Canada’s re- 
search and development capacity will be destroyed? 


Dr. Fortier: Yes. 


Senator Grosart: Why aren’t you marching on the Hill? 


Dr. J. Kates, Chairman, Science Council of Canada: 
Perhaps I could add some further explanation in response 
to Senator Carter’s auestion directed to the relevance of 
what we do. I think you will find that what we do from 
now will be a multi-stage program. I think Dr. Fortier 
has explained how that applies to the field of academic 
research, and I can explain to you how we are applying 
it also to the field of industrial research. 


On academic research, Dr. Fortier’s opening statement 
basically marks our immediate reaction; in other words, 
we are putting our judgment together and trying to de- 
termine the immediate needs. As I explained at the last 


session, the immediate need is basically to preserve the 
scientific community, and to do it by getting back to the 
1969 funding levels. Dr. Fortier has just explained that 
we have an interim program, which looks particularly at 
the manpower situation, and we hope to be able to pro- 
duce a report on that within a few months. We have a 
longer term program which deals with indicators for the 
health of science. 


I can give a similar example in the industrial field. In 
order to react to Mr. Chretien’s statement of discontinu- 
ance of industrial incentives, I immediately published the 
statement of which you are aware. Our industrial com- 
mittee has a short range program which is looking at the 
incentives and what should be the guiding principles of 
the incentives, which at the present time are being re- 
viewed by the Department of Trade, Industry and Com- 
merce. We hope to ke able to comment in a relatively 
short time, in a,month or so, on what ought to be the 
guiding principles underlying that. Our long-range pro- 
gram will deal with industrial strategy and become more 
specific about the industrial strategies that ought to be 
preferred. I think you will find that in all our programs 
we will try to be relevant. We will do that not by dispos- 
ing of our long range view but by being relevant to the 
immediate situation, to the short range situation and the 
long range situation. 


The second point I want to add here—because it could 
be misunderstood, especially when you were asking about 
marching and so on—is that the Science Council is, of 
course, not a lobby. We do not consider ourselves a lobby. 
Our job is to assess the situation, but in assessing it we 
do have to communicate with the various interested 
groups and try to develop a consensus. I think it is up to 
the associations to do the lobbying and marching. I do 
not think that is our job. 


The Chairman: You do not want to be there with that 
kind of weather. 


Dr. Kates: In a different capacity, of course. We all 
belong to associations, and we might be marching with 
them, but not in the capacity of the Science Council. 


Senator Grosart: Your terms of reference require you 
to give objective advice. It is a very wide term. You can 
give objective advice in other ways than merely publish- 
ing reports. That is all I am suggesting, because when I 
look at Report No. 4, which goes back some five years, I 
wonder if anyone paid any attention to it. That was your 
priority report. Practically nothing has been done about 
it. So, why keep on publishing reports? You are on item 
No. 20 now, I think. 


Mr. Shepherd: If I may argue with you, senator, it is 
our responsibility to keep publishing reports and to de- 
velop impact for them. Nothing is more current than 
Report No. 4, in terms of getting major programs going, 
which we continue to advocate. 


Senator Grosart: You are going to continue to advocate 
for years. 


Mr. Shepherd: We do have, senator, one or two major 
programs announced and the only problem now in the 
oceans program, for instance, is that the muscle behind 
the major program is not being provided. So, some 
progress has been made, albeit inadequate. 
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Dr. Fortier: With the permission of the chairman, 
Senator Grosart, I would like to add a comment. In 
terms of publishing reports and making detailed and 
scholarly studies, of course it is part of our exercise, as 
stated by the chairman and Mr. Shepherd. 


There is an additional dimension on which we are 
presently placing much emphasis, and it is the reactive 
ability I refer to, in terms of our capability. 


More, in terms of Dr. Kates’ remarks, I would like to 
make it quite clear that the steering committee on re- 
search is not restricted to university research, although 
quite obviously it is an important part. You cannot split 
the sectors in terms of policymaking. 


I made several references to our interest with regard 
to industrial research, and what I would like to emphasize 
is the complementary and overlapping role of two closely 
related groups in terms of this new orientation—the com- 
mittee for industrial strategy and the steering group for 
research. In their objectives, they are somewhat over- 
lapping and quite obviously we will join forces on many 
of our programs and issues. 


There is no such thing in the Science Council as a 
polarization between academic basic research, at one end 
of the spectrum and industrial research at the other. 
There are obviously people who have greater expertise 
in one of these sectors but we are trying to act as citizens 
and combine our different expertise in order to reach 
common objectives. I think it makes it clearer, in terms 
of relationship. 


Senator Grosart: I hope I will not be misunderstood. 
We are exactly in the same boat. We are still in the 
business of issuing reports, and I would hope, if the 
Science Council can inspire, if not organize the march, 
they will insist that this committee will be out in the 
front lines under the batons of the gendarmes. 


The Chairman: One thing I cannot understand though 
is that we have asked a few questions on the supply and 
demand of scientific and technological manpower in Can- 
ada of the officials of MOSST when they were before us. 
They told us they did not know very much about the 
situation. We asked questions about the brain drain and 
they did not know very much about it. I asked a question 
about the brain gain and, again, there was no definite 
answer. Now, you come here today and say that if we 
do not do something, three years from now it will be 
gone. 


Dr. Fortier: Mr. Chairman, we did not claim to have all 
of the answers, but we are really going after them. 


The Chairman: We have been discussing science policy 
for years now and we found the other day that we are 
still without any proper figures and data on qualified 
engineer manpower in Canada. 


Dr. Fortier: As I mentioned, this is one of the major 
topics of interest for our committee. In fact, there is a 
subdivision in that mandate, dealing specifically with 
scientific manpower, in the terms I have defined. 


We already have a bank of information and, at least, 
some previous efforts have been made. I refer to the tri- 
council report of three or four years ago and to the highly 
qualified manpower report which provided some informa- 
tion. It did not deliver much of an impact: I should also 


mention the report on graduate studies in Ontario, which 
deals with that issue. There is a need for updating this 
information, obviously. What has been studied so far is 
the supply situation. Very little attention has been paid 
to the relationship between supply and demand. This is 
one of our major objectives. As a start we have already 
gathered most of the available background information. 
Three members of our staff have been actively working 
on updating this information. I will not detail our planning 
at this stage, but it is already far beyond the initial stage. 


The Chairman: I am glad, that after five or six years 
we are moving. 


Senator Grosart: We are moving the wrong way. 


The Chairman: That is not a criticism, it is just an 
observation. 


Dr. Fortier: Mr. Chairman, you have gone a long way 
in favouring this approach by drawing the attention of 
the public and the Science Council to this problem. 


The Chairman: If we are all dead three years from now, 
it is perhaps a little too late to start studies today. 


Dr. Fortier: Mr. Chairman, this is what I meant by our 
collective hope. 


The Chairman: You should have created your steering 
committee six years ago. 


Dr. Kates: We have published, of course, very specific 
studies. You will find a lot of comments on manpower. 
We also had a study, No. 20, entitled “Prospects for 
Scientists and Engineers in Canada” by Frank Kelly. 
Unfortunately, Mr. Chairman, attention is not being paid 
to that study. I would also draw your attention to study 
No. 28, “Education, Jobs, Career Patterns.” So, this is a 
subject that we have looked at from time to time; pub- 
lished statistics, made recommendations. What is happen- 
ing now, at least, in the foreseeable future, is that a 
steering committee is being set up to deal with it rather 
than develop a study and not continue with it. 


The Chairman: As I remember, during the first day of 
our inquiry the National Research Council had produced 
a study, and at that time they were forecasting all kinds 
of situations where the supply of qualified scientists and 
engineers would be too great, in comparison to our needs. 


Senator Bourget: We are surprised, Mr. Chairman, that 
MOSST couldn’t give us some figures about it, when the 
information was coming from the Science Council and 
previously by the National Research Council. 


Dr. Fortier: We have lots of figures, senator, and more- 
over—I may commit an 
OWES 


The Chairman: This is the proper day for that. 


Dr. Fortier: ... that as part of the exercise we are con- 
templating may involve using as our chief resource man 
the top-most authority in the United States on this prob- 
lem of manpower and the relationship of supply and 
demand. I might go too far if I name the individual. 


The Chairman; Dr. Holloman. 


indiscretion by mentioning 
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Dr. Fortier: That is correct, sir. 
The Chairman: It is no secret. 


Dr. Fortier: The indiscretion is not mine, then, Mr. 
Chairman. 


Senator Grosart: I am afraid our concern would be that 
what the chairman of the Science Council has described 
as a standing committee will take as its motto Milton’s 
immortal line: ‘““‘They also serve who only stand and wait.” 


Dr. Kates: I think you will find us reasonably action- 
oriented, senator. 


Senator Grosart: That is why I suggested “March!” 


Dr. Kates: Somebody has to produce the ammunition 
and somebody has to use it. 


The Chairman: Shall we proceed? 


Senator Carter: I move that we take sections 32 and 33 
together, Mr. Chairman. 


The Chairman: I was going to move that we postpone 
those, because most of the information related to those 
two paragraphs will be given to us by the Science Council 
in their answer to our questionnaire on future studies. So 
we will come back to those later on, I presume. 


Are there any questions on the conserver society? How 
do you want to develop this new activity? I understand 
that you are giving a high priority to the conserver 
society as an area of concern for the Science Council, This 
is a new one. 


Dr. Kates: Yes. To give you a specific idea, I gave a 
speech today on applying basically the philosophy we 
have developed here in a very practical way to the energy 
problems in Canada. With respect to the conserver society 
group, this was an informal speech providing very practi- 
cal concepts which we hope the government will adopt. 
In a relatively short time the committee and the working 
group on the conserver society hope to develop more 
fundamental underpinnings—in other words, a short re- 
port on what we ought to do about energy conservation. 
In order to be specific, they will probably move on from 
there to other fields of conservation. So you can expect a 
series of reports and recommendations to emanate at 
intervals from this exercise. 


Dr. Fortier: Mr. Chairman, would I be rash in suggest- 
ing without first consulting with my chief, Dr. Kates, that, 
to my mind, his speech is a major statement on our con- 
cepts of the conserver society; it is a most clear-cut exer- 
cise in reconciling what has so far been considered as a 
negative stance when one speaks of the conserver society 
with the exploitation of the opportunities which it offers; 
and I think: nowhere can these concepts be better illus- 
trated than in the chairman’s speech. May I suggest that 
his speech be tabled and perhaps published along with 
the proceedings of this meeting? 


The Chairman: I think it would not be appropriate to 
print it, but we will certainly see to it that copies are dis- 
tributed to all members of the committee. It would be 
rather a duplication if it were to be printed along with 
our proceedings. Moreover, you are better organized with 
the press than we are. 


Dr. Kates: I should point out, Mr. Chairman, that this 
is just an informal conceptual thing and that the real 
report is still to come. 


The Chairman: Yes. We understand. The next item is 
No. 35. 


Senator Carter: We are doing quite a bit of work with 
third world countries, helping them to build up their 
self-help programs. Especially due to the IDRC, you seem 
to be doing a lot of scientific work. Do you think that 
under the circumstances in which we find ourselves we 
should be doing more? Is that what you are implying 
here? 


Dr. Kates: Do you mean within the Science Council? 
Senator Carter: I mean the Government of Canada. 


Dr. Kates: You mean whether Canada ought to be doing 
more? 


Senator Carter: Yes. Is the Science Council carrying on 
the same kind of work as the IDRC? 


Mr. Shepherd: We are in the middle of a food program 
study at the moment, and the conviction is developing, 
which must be clearly obvious, that we cannot solve the 
food problems of the world. We have to try, as another 
leg in terms of output additional to agricultural output, 
to dispense technology to those nations so that they can 
develop their own agricultural capabilities, for instance. 
Therefore, one of the efforts in our food study will 
probably be to recommend the implementation and accel- 
eration of those measures. We ourselves, of course, have 
no mandate to actually engage in the technologies them- 
selves or in the funding of them as the IDRC has. 


Senator Carter: You leave the funding to IDRC. 
Mr. Shepherd: Yes. 


Dr. Kates: In answer to your question, there is a policy 
question involved here and I have had communications 
with the IDRC to educate myself. The present policy in 
Canada appears basically to be to react to requests from 
other countries. It is a good question whether, in a matter 
of scientific aid and so on, this ought to be the policy of 
the country. It does not seem to me that there is a body 
in Canada which feels it is its mission to discuss the 
various policy alternatives, should we decide what tech- 
nologies and what science we should pass on to other 
countries. Whether or not it is correct to let them decide 
it and simply react to that kind of question, the IDRC, I 
believe, do not feel that it is their mandate to look at 
this type of problem. 


Senator Carter: What about CIDA? Does CIDA get 
involved in scientific problems as well as scientific pro- 
grams? 


Dr. Kates: Yes, basically they are the foreign aid arm, 
but again I do not know because I have not had com- 
munication with CIDA as I have had recently with IDRC. 
It does not seem to me that there is an independent body 
like ours looking at the question of the scientific content 
in the foreign aid and foreign trade dealings. In other 
words, I have a feeling that this area may be falling be- 
tween several stones. You know, we may discuss in the 
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Council whether we should stick our nose into it. It is 
strictly on the policy side; not on the question of funding 
or influencing specific research projects, but with what we 
gather about the future of science and technology, with 
respect to both the opportunities and the very severe 
problems: ought it to be a laissez faire attitude or not. 


Senator Grosart: CIDA has shown considerable interest 
in the transfer of science and technology from Canada to 
other countries. 


Dr. Kates: Yes, but the question I am posing is not 
that. The question I am posing is that the country at the 
moment has a policy—at least so we say, because, you 
know, sometimes I am not certain whether it is really 
so—by which we simply react to the demands of other 
governments in helping towards science and our foreign 
aid. I am quite certain that a great deal of what other 
governments ask us is stimulated, in fact, from within 
Canada; but the question you have to ask yourself, when 
you look at the future, is whether this is a correct policy. 
It may be correct, or it may not, and all I am saying is 
that I do not believe there is any organism in Canada 
that is looking independently at that question. 


Senator Grosart: The aid consortia have done this, and 
actually are continually studying the make-up of the in- 
ternational aid programs to individual countries, in the 
course of which they have laid particular stress on the 
transfer of science and technology component. It is true 
that we are on a response basis, but that is at the request 
of the developing countries. It is not our policy. That is 
what they have asked for. 


Dr. Kates: Yes, but as I say, it is a policy question. It 
is a question of whether it should or should not be our 
policy. 


Senator Bourget: Is the U.N. not looking after it? I 
think the U.N. has special agericies looking into the trans- 
fer of technology or science to developing countries, also. 


Dr. Kates: Surely our foreign policy is decided in this 
country. There was a little confusion, frankly, in my own 
mind, until a short time ago. That is why I have been 
talking to the various agencies, and trying to find out 
whether IDRC, CIDA, and other similar bodies are look- 
ing at the situation, and I am wondering whether, with 
the kind of technologies we are dealing with—for in- 
stance, nuclear technology, which is the subject of a 
heavy debate—our attitudes and decisions constitute a 
real policy stance, or whether we are simply reacting to 
the wishes of other countries. If it is a policy stance, is it 
a correct stance, or ought we to be drawing limits? I have 
a feeling that there is no independent group—for instance, 
a foreign aid science council—looking at the situation. 
There is no science policy council, for instance, that I 
know of, especially in the light of the kinds of technology 
we are talking about, and the kinds of international 
relationships that are being developed, advising on the 
safeguard treaty. This is being done in Parliament, but 
it is not being done by a body like us. 


Senator Grosart: But the OAS is conducting seminars 
on this very subject—in fact, I have attended one—of 
the transfer of science and technology, during which they 
call in the aid-giving countries and discuss this very 


question with them. I am surprised to hear you say that 
there is no assessment being made. I know of four or 
five continuing assessments of the science and tech- 
nology transfer component of Canadian aid. It is going on. 


Dr. Kates: Being done by whom? 


Senator Grosart: The OAS—the Organization of Amer- 
ican States. It holds two seminars a year. 


Dr. Kates: But I am talking about a Canadian organiza- 
tion. 


Senator Grosart: But Canada is represented at these 
meetings. 


Dr. Kates: What I am talking about is the fact that we 
are a body that is supposed to give independent advice on 
Canadian science policy. Now, if you look at the ramifica- 
tions of our policies in the foreign aid and trade areas 
in relationship to science and technology, this is a very 
important field, and a policy stance is being taken by 
the government which may be a right stance, or it may 
be a wrong stance. I myself thought that the IDRC was 
reviewing policy itself, and saying, ‘Well, in view of the 
kinds of programs that go along with modern science 
and technology, ought we to put limits on our policies, 
or ought we to adopt a laissez-faire policy?” Of course, 
you have to talk to them to get their own views, but my 
impression is that they do not feel that a broad policy 
stance is in their mandate. We, I believe, have not con- 
sidered it to be our mandate, particularly, because we 
have been directed more towards the internal require- 
ments of science and technology in this country, rather 
than to the external ones; so it is my feeling that there 
is no body like the Science Council, an independent body, 
that is proffering advice, other than other groups which 
constitute themselves and then exert political pressure. 
There is no independent thinking by a group like ours 
in connection with that problem, which is, of course, 
a very important problem. 


Senator Grosart: But CIDA, which is a Crown corpora- 
tion, is doing that very thing. They are assessing the 
components of their aid in the specific context of the 
transfer of science and technology. How many such groups 
do you want doing it? 


Dr. Kates: I feel that CIDA is specifically a line agency. 


Senator Grosart: It is assessing the component in con- 
sultation with those who ask for our aid. IDRC has an 
entirely different function. It is not concerned with the 
transfer of Canadian science or technology. Its mandate 
is strictly to upgrade and fund research abroad. 


Dr. Kates: They are the equivalent of the NRC, or the 
Canada Council granting function. Right? 


Senator Grosart: Yes; but not in respect of the transfer 
of Canadian science and technology. It is none of IDRC’s 
business. 


Dr. Kates: All I want to clarify is that it appears to me 
to be a policy area where people may believe that there 
are independent advisory organizations looking at the 
situation, but my impression is that this is not so. 
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The Chairman: Shall we move to another area? What 
about the major programs, dealt with in paragraphs 36 
and 37? 


Senator Grosart: The question I would like to ask, 
Mr. Chairman, concerns the distinction that has been 
made, particularly in paragraph 37, between major pro- 
grams and projects. Perhaps it is just semantics, and 
I think it is. What is the essential difference between the 
two, apart from the definition given here that the pro- 
grams are envisaged as the principal instrument for the 
growth and development of Canadian science and tech- 
nology? Surely that is not your description of a program? 
What is the distinction you make? 


Mr. Shepherd: The distinction between the two is re- 
lated to the pervasiveness of the program. If we take, for 
instance, a neutron generator, or the TRIUMF facility, 
the impact of that spending is largely, or purely, on the 
scientific community. If we take a major program such 
as the oceans program, which will affect universities, 
governments, scientists, industry, and, in fact, the whole 
economy, through a large number of jobs, through the 
multiplier effect, then we distinguish that as a major pro- 
gram. So there is in fact a very sharp distinction that is 
drawn on the basis of the pervasiveness of the program. 
We are deliberately excluding from major programs those 
which may be of significant expenditure, but the eco- 
nomic and social. effect of which is very narrow. 


Senator Grosart: That hardly makes a distinction be- 
tween a program and a project. 


Mr. Shepherd: I think it makes a very strong distinc- 
tion, to the extent that if one were to list 20 or 30 major 
funding endeavours, one could very rapidly classify them, 
which is the object of the exercise. 


Senator Grosart: Yes, if you decided you were going to 
call one set programs and one set projects; but no one 
reading and speaking English, would go along with you 
unless they had your definition in front of them all the 
time. 


Senator Godfrey: Well now, in fairness to the witness, 
I looked at paragraph 37, and then went back to para- 
graph 36. Paragraph 37 says: 


Some of these barely meet our definition of major pro- 
grams, as stated in paragraph 36 (underlined). Other 
large expenditures on science, such as project TRIUMF 
and the Hawaii telescope project, represent significant 
contributions to the development of science in Canada, 
but do not meet the requirements by which we wish to 
distinguish major programs from major projects. 


Paragraph 36 says that a major program is one which 
has as its goal the solution of some important or national 
problem. 


The Chairman: I suppose our research effort related to 
the oceans could constitute an oceans program. 


Senator Grosari: Of course it could. You could take any 
of them and call them either a program or a project. 


The Chairman: When you come to STOL you call it a 
program, but when you come to TRIUMF you eall it a 


project. I do not think the distinction is too important, 
but it seems to me that we should discuss the substance 
of these two paragraphs. 


Senator Godfrey: What struck me when I read this, I 
must say, in view of your comment earlier, Dr. Fortier, 
about basic research, is that this is really advocating, in a 
way, downgrading basic research, because it is going to be 
misoriented, is it not? 


Dr. Fortier: No, sir. 
Senator Grosart: Never by the Science Council! 


Dr. Fortier: To add further fuel to the semantic argu- 
ment, a project is, as pointed out by Mr. Shepherd, more 
limited in scope and more limited in the type of integra- 
tion and coordination it requires. It might concern a very 
small sector. The intense neutron generator is an obvious 
case, and TRIUMF is another. Whom will TRIUMF 
benefit? A very small scientific community, I think, 
though it will be to the larger benefit of mankind eventu- 
ally by its contribution to a knowledge pool. I would 
personally classify STOL as a project, as opposed to 
the chairman’s classification. 


The Chairman: That is your classification. 


Dr. Fortier: I am sorry. I misunderstood it. But the 
problems of the oceans, pollution, transportation in Can- 
ada, our urban problems—all these require a concerted 
effort of the academic community, of the industrial sec- 
tor, of the various branches of government, of experts 
from every possible field of expertise, obviously including 
—hbecause I know you are quite sensitive to the issue, 
Mr. Chairman—sociologists, economists, political scien- 
tists, and jurisdictional experts, because this is something 
we continuously come upon in many of the recommenda- 
tions we make at Council, not forgetting the major prob- 
lems and the peculiarities of our Canadian contex in 
terms of inter-relationships between the federal, pro- 
vincial and urkan levels, since I referred to the urban 
program. So this is the type of approach for major pro- 
grams, if you take urban problems and transportation, 
which obviously would have that type of scope and 
would require the integration and concerted effort of 
all these members. However, you cannot say the same 
thing for the intense neutron generator or STOL (pro- 
jects). The line of distinction remains. 


In terms of science and technological input, here again 
you have the matter of content. You may have to rely 
for some parts of these major programs on basic scien- 
tists. I illustrated the number of references quoted in 
patents. Sometimes in order to get an immediate relevant 
application or objective in terms of innovation, if you 
lack the basic knowledge required you have to get it. 


Senator Grosart: That would apply to a project or to a 
program. It would be a very unhappy situation if some- 
thing you called a project did not have the maximum 
input of science. I don’t care what project it is. That is 
the whole criticism of many of the things that you call 
projects in that they fall short of this multi-scientific 
approach. You leave out one, the economist or the soci- 
ologist, whether it is a project or a program. 


Dr. Fortier: But, Senator Grosart, the main point of our 
program is our continuous insistence on the major pro- 
gram approach and not the project approach. 
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Senator Grosart: I don’t know whether it is a program 
or a project, but what I want to see is the full impact of 
all our science knowledge on everything. 


Dr. Fortier: We want a concerted effort. 


Senator Grosart: I object to your making that distinc- 
tion. 


Senator Hicks: If you are going to argue with him, you 
have to argue with the terms that have been used in the 
report. 


Senator Grosart: That is what I am arguing. 


Senator Hicks: What you are saying is that you don’t 
like the terminology they use, but, as Senator Godfrey 
explains, it is perfectly clear once you take the trouble 
to study it. 


Senator Grosart: The only point I will make is that the 
words you use very often control or expose your thinking. 
That is my objection. 


Senator Godfrey: Well, on the question of semantics you 
can have basic research that is directed. I had an idea that 
basic research was something that somebody did just out 
of curiosity, and that it was something that was not re- 
lated to anything in particular. 


Dr. Fortier: As soon as it is related to a definite end, 
then it is strategic research. 


Senator Hicks: But here again you are getting into a 
matter of definition. Different people use different terms 
to describe the same type of research. 


Senator Godfrey: But the criticism of basic research, as 
I can remember from some years ago, is that it goes off 
in all directions without being oriented, and then once it 
becomes oriented it is called something else and has to 
become more useful. 


Dr. Fortier: I have to react to this, Mr. Chairman, and 
I simply have to take the bait. I do believe, as a basic 
researcher, that at the extreme end of the spectrum, 
where, I must confess, I personally stand, there is a place 
for curiosity-oriented basic research, a very important 
place. But there is a need, an acute need, for a far larger 
proportion of basic research to become mission-oriented 
or strategic, if you prefer that term, and I prefer the term 
“strategic” to “mission-oriented”. This has been the ob- 
ject of our recommendations on this subject in our Report 
No. 5, on federal funding of university research, and in 
Report No. 18, I believe, on policy objectives for basic 
research. What was the first recommendation in. this 
report? That the greater proportion should be mission- 
oriented. What was the first recommendation in the con- 
clusion of my opening statement? That again was under- 
lining this simple fact, but the greater proportion does 
not mean that non-mission-oriented basic research should 
disappear. I think it would be a catastrophe. And I 
would also lose one of my major justifications as a scien- 
tist and citizen. 


Senator Hicks: As a university person, I have to insist 
upon the continuance of curosity-oriented basic research, 
and if we demand that all research be demonstrably use- 
ful, then we are going to destroy the basis of inquiry and 
the acquisition of new fundamental knowledge, and, as 


you know, occasionally basic research turns up something 
terribly useful. 


The Chairman: I am going to stop this seminar right 
now. 


To come back to the substance of these two paragraphs, 
I am always worried by two things. First of all, that by 
putting all the emphasis on major or so-called major 
programs or projects we may forget the little science and 
we may forget the little technology, and I am not seeing 
very many studies by the council dealing with these 
issues—little science, yes, but much less about little tech- 
nology and small innovations which very often are more 
practical than major projects. Secondly, while I have 
been seeing the Science Council advocating this approach 
of major programs, I have never seen really a list of 
criteria by which these major programs would be 
selected. I am always afraid to have a repetition. You 
mentioned here the Atomic Energy program which. for- 
tunately was successful, and for obvious reasons. But I 
always remember the Arrow, which was unsuccessful 
and for reasons which should have been obvious but were 
not obvious. So it seems to me that in your approach to 
this selection you should perhaps put a little more em- 
phasis on little technology and also to the criteria of 
selection for the major programs. 


Dr. Kates: I believe as far as criteria are concerned 
that we have stated four, Mr. Chairman. I seem to recall 
that it should be of relevance to national objectives that 
there be a distinct Canadian problem, so that we do not 
simply duplicate others. I believe you will find more than 
half a dozen criteria outlined in addition to a shopping 
list of problems to which major programs would address 
themselves. However, you may feel that our criteria were 
not sufficiently specific. Perhaps your criticism is directed 
at that. 


The Chairman: Especially in view of the market possi- 
bilities, because this was the obvious problem with the 
Arrow, and especially because of the fact that we have a 
neighbour which is devoting approximately $35 billion 
every year to R&D. 


Dr. Kates: If you look at both the criteria and the 
shopping list, I believe you will find that there was a 
stronger preference to address oneself to major Canadian 
problems on which the various sectors in Canada, in any 
case, were going to spend a great deal of money. I believe 
that in 1968 we pointed out that energy would be a very 
good subject for a major program in this country. Per- 
haps if it had been undertaken we would not have the 
problems which we face today. So I think perhaps your 
criticism may refer to the list of criteria, or specifically— 


The Chairman: Or, perhaps, a re-statement to refresh 
our memories. 


Mr. Shepherd: In the energy summary, which was pub- 
lished in March 1975, we have defined the four criteria 
for a major program, so we have upgraded that review 
within the last year. 


Dr. Kates: Turning for a moment to small science and 
small technology, we are sympathetic to what you say, 
Mr. Chairman, and our industry committee is most likely 


ett RE TOM Aa 


May 5, 1976 


Science Policy 


WOS abe 


specifically going to consider the question of support for 
small-scale technology, small science and small industry, 
and we will probably develop a stance on that subject. 


Mr. Shepherd: I might also add, Mr. Chairman, that in 
“Innovation in a Cold Climate’, which was the best- 
known of our reports, we specifically devoted time and 
effort to analyzing the problems of Canadian companies. 


The Chairman: Yes, I remember that one, and nothing 
was done about it. This is not criticism of your activities 
or your report. 


Dr. Kates: Remember that my opening statement refer- 
red to the change in the Industrial Development Bank. 


The Chairman: As far as I am concerned, I have many 
other questions, but I will not ask them today. However, 
I am worried about the condition of our statistics in 
relation to R&D, especially the adjustment factors, the 
sophistication factor and the price factor. You cover this 
in paragraph 45, and, of course, I am astonished that 
the National Research Council has taken the time to 
adjust these figures with the Consumer Price Index, 
which is a very bad deflator for such an exercise. You 
say, of course, that this was a very crude adjustment, but 
I wonder if you should not have mentioned also that 
Statistics Canada should take the initiative in this area, 
because they have much experience in building deflator 
indices for various purposes. It seems to me that rather 
than MOSST taking the initiative, as you suggest here, 
for that type of very important operation, perhaps Statis- 
tics Canada could do a better job. 


Mr. Shepherd: If I may offer one correction, I thought 
I heard you say that it was NRC that had used the Con- 
sumer Price Index. It was, in fact, MOSST. A rather 
more sophisticated method was used by the NRC. 


Dr. Fortier: Mr. Chairman, I would like to direct the 
issue of correcting factors and so forth to one of our 
experts on the subject, Jorge Miedzinski. In terms of 
the apparent discrepancies between the percentages which 
appear in our brief and in my opening statement, with 
your permission I would ask Jorge Miedzinski to offer 
some comments on this issue. 


The Chairman: I am sorry, doctor; we have only four 
or five minutes left. I know that the council is very much 
interested in this and I agree completely with this interest 
and concern. In my opinion, if we had started some years 
earlier to endeavour to deflate the dollars we were spend- 
ing for R&D we perhaps would not have created the 
impression that these amounts were increasing all the 
time and every year. However, it seems to me that the 
expertise of Statistics Canada should be brought in at 
some stage, if we are to improve the system. 


I have many other questions, but we could stay for 
weeks and weeks. I wish to thank you very much on 
behalf of the committee. If you have any other communi- 
cations to make we would be glad to have them, as I 
believe we are fighting for the same objectives. 

I am very glad that you have been able to spend all 
this time, together with your colleagues, with us, not 
only today but on two previous occasions. Thank you 
very much. 


The committee adjourned. 
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Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 
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Wednesday, May 12, 1976 
(20) 

Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 3:37 


p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Bourget, Camer- 
on, Carter, Godfrey, Grosart, Lamontagne, Lang, Neiman, 
Rowe and Yuzyk. (11) 


In attendance: Messrs. Philip J. Pocock, Director of 
Research, and Jacques W. Ostiguy, Chief of Administra- 
tion. 

The Committee proceeded to the consideration of its 
Order of Reference dated July 24, 1975 relating to the 
study of Canadian Government and other expenditures 
on scientific activities and matters related thereto. 


The following witnesses from the Department of Indus- 
try, Trade and Commerce were heard: 
The Honourable D. C. Jamieson, P.C. 
Minister; 


Dr. Sydney Wagner, 
General Director, 
Office of Science and Technology; 


Also in attendance: 


Mr. Lubor F. Drahotsky, 
Assistant Deputy Minister, 
Industrial Policies. 


Mr. Jamieson made an opening statement. The witnesses 
then answered questions put to them by members of the 
Committee. 


At 5:33 p.m. the Committee adjourned until 3:30 p.m. 
Wednesday, May 19, 1976. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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Ottawa, Wednesday, May 12, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 3.37 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, I am sure we are 
all pleased to have the Honourable Mr. Jamieson, the 
Minister of Industry, Trade and Commerce, with us this 
afternoon. You will recall that at our last meeting there 
was some hesitation on our part to put policy questions to 
the officiais; we did not wish to embarrass them unduly. I 
can remember the famous expression attributed to Mr. 
Pickersgill that civil servants were emanations from min- 
isters and should not comment too much on policy 
questions. 


Senator Grosart: Ministers are sometimes emanations of 
civil servants, too. 


The Chairman: Don’t speak on that area, because you 
have no experience yet. 


I understand, Mr. Jamieson, you have a prepared 
statement, and I am sure all honourable senators will be 
glad to hear you, sir. 


The Honourable D. C. Jamieson, Minister of Industry, 
Trade and Commerce: Thank you very much, Mr. 
Chairman. 


Honourable senators, I thought it might be advisable for 
me just to make a brief opening statement as a focal point 
for the discussion, but without any thought that it should 
be inhibiting in any way if there are matters which are not 
covered in the statement but with which you would want 
to be concerned. 


I should say before making the statement that I welcome 
this opportunity for a very good reason, namely that, like 
yourselves, I am at the moment very much involved in 
trying to determine just exactly what the role of industry, 
trade and commerce ought to be in the field of research 
and development and related matters. Therefore I not only 
have an open mind, but I have a receptive one for any 
positive proposals that might come forward. 


Having said that, let me just say that I am pleased to 
have this opportunity to appear before you. I am, of course, 
aware by reputation of the work of this committee and of 
the substantial contribution which you, Mr. Chairman, and 
your colleagues are making to the important national 
debate on science policy. 


I am informed that my officials have already appeared 
before you on two separate occasions and that they have 
dealt with a wide variety of operational and administrative 
matters. In addition, I am told they have responded to 


many of your questions relating to the recommendations 
concerning my department which arise out of your earlier 
reports. Therefore, my purpose today is to deal more par- 
ticularly with those aspects of industrial science and tech- 
nology which are matters of government policy. Specifical- 
ly, I understand that your interests liee in the following 
areas and that broadly speaking they can be summarized 
by the following three questions: One, is the government 
satisfied with the innovative performance of Canadian 
industry? Two, is the government satisfied with the impact 
that my department’s programs are having on Canadian 
industry? And, three, what are the future government 
plans in the field of technological innovation? 


On the first point I may say simply, no, we are not 
completely satisfied. In fairness, however, I must hasten to 
add that we will probably never be fully satisfied. Never- 
theless, one should not exaggerate the situation. It is 
necessary, in my opinion, to put this issue in a proper 
perspective. Frequently the starting point to measure 
Canadian industrial innovative performance is taken to be 
the percent of the GNP expended on R&D. In this connec- 
tion attention is usually drawn to the fact that we in 
Canada are not among the world leaders, namely the U.S., 
U.K., France and West Germany. However, as you are 
aware, we do rank with Japan and Sweden. 


At this point I know you will remind me that the propor- 
tion spent in industry is less in Canada than in other 
countries. There may be a larger percentage in other 
categories, but in industry it is less. This is correct, but in 
attempting to establish the meaning of the statistics the 
following factors must be taken into account, and I am 
sure we will elaborate on this in the questioning: 


(A) At the outset we start from the premise that no 
company should undertake research for its own sake. 
R&D must contribute to company profits. It must make 
sense in terms of the company’s overall plans. 


(B) The ownership of Canadian industry is such that it 
has relatively easy access to much foreign technology. 
Hence the actual statistics tend to understate the true level 
of technology in Canadian industry. While I would be one 
of the first to agree that we must not allow ourselves to 
rely exclusively on foreign-owned subsidiaries for our 
industrial technology, we should nevertheless remember 
that they account for about 55 per cent of the industrial 
R&D expenditures in Canada. 


(C) The structure of Canadian industry is very different 
from that of other countries. Hence Canadian require- 
ments for industrial R&D are also different. Thus, a single 
number index, namely the per cent of GNP expended for 
R&D, may not be valid for purposes of comparison. To 
illustrate the importance of looking in more detail at the 
Canadian economy rather than trying to characterize it by 
one number, I refer you to the following sectors: paper, 
petroleum, rubber products and non-ferrous metals, in 
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each of which the level of R&D in Canadian industry is 
equal to or significantly higher than it is in the United 
States. 


(D) Finally, no one to date has been able to develop— 
and this is a most interesting point—an acceptable correla- 
tion between expenditure on R&D and innovative and 
commercial performance. 


In this connection I should draw your attention to the 
relative industrial performances of the United Kingdom 
and Japan, in which Japan by all yardsticks that are 
available appears to be considerably out-performing the U. 
K. despite lower expenditures on industrial R&D. 


Allow me to refer to a talk given recently by Sir Alan 
Cottrell, who is the retired chief scientific adviser to the 
United Kingdom cabinet, a distinguished scientist and a 
man who has for many years been actively involved in the 
industrial application of technology. He is highly critical of 
the level of assistance which the United Kingdom govern- 
ment has been trying to force on British industry. Those 
are his words, not mine. Sir Alan comes to the conclusion, 
based on a lifetime of experience, that 0.5 per cent of GNP 
invested in R&D in industry would be a realistic level for 
the United Kingdom. In other words, significantly less, 
indeed, than is being spent at the present time. 


I do not wish to make a comment at this time for or 
against this particular recommendation. I do simply want 
to sum up on this point by saying that in so far as innova- 
tive performance of Canadian industry is concerned, it is 
influenced by a variety of complex factors. 


In talking about the next point, namely the impact of 
departmental programs, this, too, must be put in suitable 
perspective. The first thing to note is that the magnitude of 
all R&D assistance programs is about $100 million a year. 
This must be compared to that which industry itself 
spends, which is about four times that amount. That is, in 
all sectors the governmental participation is $100 million, 
and what might be described as “everything else,” is some 
$400 million. 


I think you will agree that the expectations which we 
can reasonably have for our programs must not only be 
related to the amount of our expenditures for technological 
development but must also bear a relationship to the over- 
all size of the secondary manufacturing sector, which was, 
by the way, $56 billion in 1975. Having regard to the 
magnitude of our government expenditures, I think that 
relatively speaking we have has many successes—but in 
assisting smaller Canadian companies as well as influenc- 
ing the multinationals to rationalize and to give interna- 
tional product responsibility for production and develop- 
ment to their Canadian subsidiaries. In this latter 
connection I might mention, for instance, (a) a new family 
of computers is being developed by Control Data Corpora- 
tion; (b) equipment for working on underwater oil and gas 
wells by Lockheéd Petroleum Services; (c) a large air- 
cooled automotive diesel by Deutsch Diesel; (d) a family of 
gas turbine engines by United Aircraft; and, (e), a doppler 
radar by Marconi—probably the best known of those being 
the United Aircraft gas turbine or “PT-6”, as industrial 
people will know it. 


Furthermore, to date total sales being generated by 
projects under these programs have far exceeded govern- 
ment expenditures, and in this context you will find fur- 
ther details in our departmental submission. ° 


Of course, my department is also involved in the techno- 
logical innovation and the promotion of industrial R&D 
which is fostered through the procurement requirements 
of other government departments. I refer, for example, to: 


(a) satellites for communications and exploration; 
and 


(b) instrumentation and components for nuclear 
reactors. 


In concluding the discussion on this point for now, I 
would summarize by saying that there are three principal 
kinds of government technological assistance to industry. 
These are: 


(a) Responsive. In this situation government pro- 
vides assistance to a company for the exploitation of a 
market opportunity which is identified by the com- 
pany itself; 


(b) Directive. The government helps to identify a 
market opportunity and, in addition, helps the com- 
pany with the cost of developing the technology; and 


(c) providing a market to industry for government 
requirements. 


I suspect you will wish to comment and ask questions 
with regard to government purchasing, because it is an 
area in which there is a fair degree of mythology on both 
the negative and the positive sides. I think the truth is 
somewhere in between most of the comments we have 
heard with regard to the leverage that government pro- 
curement can provide. 


The third topic I would like to explore with you is, where 
do we go in the future? For example, should the govern- 
ment interfere more directly in the process of identifica- 
tion and selection of opportunities for industry? I must 
confess that in this regard we are inclined to move very 
cautiously. We are not aware of any formula in terms of 
which we can, in a foolproof manner, develop either a 
global industrial strategy, or sectoral strategies, for that 
matter. Indeed, our impression of this type of activity, as 
practised in other countries, is that it has frequently been 
less than successful. In fact, the record is not such as to 
instil confidence in the superiority of bureaucratic judg- 
ment as compared to that of the businessman. Neverthe- 
less, we are embarking on a systematic examination of 
several industrial sectors, with a view to identifying poten- 
tial industrial and technological opportunities. 


In addition, the government is giving priority attention 
to particular fields where government leadership is needed 
in order to produce the required results. I refer particular- 
ly to the sectors of energy, space and the oceans. These 
fields, as I know you are all well aware, will have impor- 
tant potential consequences for industry. 


Concurrently we have embarked on a series of other 
actions which are now in progress, and which will also 
have important implications for technology and industry. 
These are, first, a review of our own departmental pro- 
grams, and I might say here, parenthetically, that I had my 
first exposure to the initial report on this earlier this week. 
I will be more than pleased to give you some of my initial 
impressions of it, and some indication of what the report 
contains. I should also add that it is my intention, once I 
have had an opportunity to examine the report in detail, to 
make it available publicly, because I think it is a good 
basis on which to continue the debate concerning the kind 
of initiatives that we should be undertaking in industry, 
trade and commerce. 
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The second area I wish to mention is the government’s 
“make or buy” policy, to which I have already referred, 
and on which I will be pleased to elaborate later. 


The third area is that of the role of Canadian Patents 
and Developments Limited, or CPDL, the government 
agency which promotes the commercial use of government 
and university patents, to determine whether or not its 
mandate should be broadened. 


Finally, I wish to refer to the situation with regard to 
venture capital for the start-up of new small businesses. 


These are all studies that are under way, and which are 
in various phases of completion. The two about which, as I 
said, there has been the most conclusive evidence to date, 
are the “make or buy” program and the value or otherwise 
of the existing range, broadly speaking, of the research and 
development programs that we have. 


Those, Mr. Chairman, are just some opening remarks 
that I thought, as I mentioned at the outset, might focus 
the discussion. Having been on committees myself, I know 
that it is far more interesting to be asking questions than 
listening to long spiels from ministers. I shall therefore do 
that, and do my best, also, along with my officials, to 
answer any questions you may have. 


Senator Godfrey: The report you are talking about is the 
one Gordon Sharwood was involved in, is it? 


Hon. Mr. Jamieson: Yes. 
Senator Godfrey: That is in now, is it? 


Hon. Mr. Jamieson: I have what I might describe as a 
sort of advance draft. Mr. Sharwood has to do some addi- 
tional work on it, but he gave me a full exposition of it 
earlier this week, and it is quite an impressive document; 
but that is the report to which you refer, yes. 


Senator Grosart: This would be the basis of the new 
policy that is being talked about so much, the new indus- 
trial strategy? 


Hon. Mr. Jamieson: No, I would not see it as embracing 
total so-called strategy. It was essentially a mission 
assigned to him with the object of examining the whole 
range of research and development related programs which 
we have in the department, many of which may very well 
be outdated, or need updating, or perhaps even cancella- 
tion, and substitution of some new approach for them. That 
is the focus of his examination, and it is on that that he has 
prepared this report. 


Senator Bourget: Was it only concerning industry, or 
also universities? 


The Chairman: Only grants to industry. 


Hon. Mr. Jamieson: From the Department of Industry, 
Trade and Commerce, although in the process it became 
inevitable that he would look at, for example, regional 
development policies as they apply to industry and to 
certain elements of agriculture in terms of that sector’s 
industrial side; so it is not just the programs administered 
within the department that are dealt with but those also 
within the whole spectrum of government activity. 


Senator Cameron: When do you expect the report to be 
available? 


Hon. Mr. Jamieson: I would think relatively soon, sena- 
tor. I think I can say that I would hope to have it out 


before the summer recess, if possible, if we can get the 
publishing and translation completed in that time. I might 
Say, in the interests of frankness, that I have two decisions 
to make here. One is to issue the report without indicating 
what action we are proposing to take on it, and at the same 
time inviting comment. The other is to issue the report 
along with my initial reactions, but also indicating that we 
are prepared to hear submissions. It is in the making of 
that kind of decision that I am engaged right now. 


Senator Grosart: What relationship, Mr. Minister, would 
this have to the proposals presented to the cabinet for a 
new industrial development policy, last year? Is this a 
study of the proposals? Or what is the relationship be- 
tween the two? 


Hon. Mr. Jamieson: Perhaps I can answer you best by 
elaborating slightly on the so-called industrial policy to 
which you have referred. 


As you know, it was decided a couple of years ago that it 
was not practical to seek to devise what might be described 
as an industrial strategy, using the word in the singular, 
but that a more practical approach would be to identify 
certain key sectors of Canadian industry, and to seek to 
determine what the wisest approach would be in these 
individual sectors; because they are quite different, in the 
sense that what one does in the textile field may be 
significantly different from what one does in the automo- 
tive field. That is the report to which I think you are 
referring. Research and development, of course, is very 
much connected to that, because what we decided to do in 
terms of support for research and development within the 
department will have a bearing or whether we put money 
into supporting, let us say, the automotive industry, or 
whether we decide that the automotive industry is big 
enough to look after itself in the field of research and 
development and various other sectors. Once we know 
what the policies ought to be in terms of support for 
research and development, we then can channel that sup- 
port to the specific places in which, in our collective judg- 
ment, they will do the most good. 


Senator Grosart: When will we hear something about 
this new industrial development policy? 


Hon. Mr. Jamieson: I do not expect that it will be in a 
single declaration on tablets of stone, as it were. I think a 
number of things have started to come out already. The 
textile policy, for example. We have, in that sector, made 
certain determinations which are now being followed up. I 
think what you will see is, over a period of time, a number 
of reports, or policy statements, for specific sectors, such as 
the automotive field. You may know that I met with the 
Honourable Elliott Richardson, the Secretary of Commerce 
of the United States, and we advanced substantially in 
terms of the kind of strategy we ought to have, not only in 
Canada, but in the continental sense, with regard to the 
automotive industry. Also, certain things on energy are 
emerging from various discussions with the provinces, and 
so it goes on. It will, therefore, I think, be more of a moving 
and progressing approach, rather than any one declaration 
of policy. 


Senator Grosart: This seems to me to be rather different 
from what one would have expected from the description 
of the industrial development policy given in the presenta- 
tion made by the department to this committee, which is as 
follows: 
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a) defined the role which the federal government 
ought to play in industrial development and pro- 
posed a set of industrial policy goals; 


b) identified the major factors which will have a 
bearing on Canadian industrial development over 
the next decade. Among these factors are the rate of 
technological change and the need to improve the 
technological performance and capability of Canadi- 
an industry; 


c) outlined a framework for the development of 
policies and programs which would be responsive to 
the specialized needs of individual industry sectors; 


d) identified a need for a more coherent approach to 
industrial development policy... 


. and so on. This sounds a little more like strategy 
approach than the “bits and pieces” approach you have just 
indicated. 


Hon. Mr. Jamieson: Well, I suppose, it is a matter of 
semantics. The strategy can be made up—I would not 
accept the definition of “bits and pieces”,—sectorally, and I 
am simply saying that realistically one has to expect that 
one would have to deal with these industries in a sequence 
or on a one-by-one basis rather than trying to roll them all 
into one single kind of delcaration of what we are intend- 
ing to do in terms of an industrial strategy. But I think the 
correlation between what I have said here and this is 
really, as I understood it, that the main concern of this 
committee at this moment is research and development, 
and in that sense the R&D would indicate whether it was a 
good opportunity in a particular sector for advancement or 
whether we should be bothering with a particular segment 
at all. 


Senator Grosart: Mr. Minister, R&D is part of the con- 
cern of this committee, but it is a committee on national 
science policy which goes much beyond R&D and brings us 
right into your department. It certainly takes us to the 
technology side of it. What concerns us here is that we are 
faced with these dramatic statements that we are on the 
brink of disaster. We had the Science Council before us 
last week and we were told that another three years of 
present government policies means that the Canadian 
scientific capacity is destroyed. We asked, “Do you mean 
destroyed or just damaged?” And they said, “destroyed”. 
This was supported by the witnesses from the Science 
Council. This is what concerns us, that we are faced with 
three years of present policy and our capacity is destroyed 
according to the Science Council of Canada. And the weak- 
nesses are so apparent that I am sure that this committee 
would like answers from you if possible on what is going to 
be done about these weaknesses. The first, of course, is the 
steady decline in constant dollars in the funding of science 
and scientific activities by the Government of Canada. Is 
this doing to be reversed? We have had four years of this 
situation and the-Science Council now tells us that in 
another three years our capacity will be destroyed. 


Hon. Mr. Jamieson: Well, I would think that most of 
those representations, and I don’t want to take issue with 
them, are not related to what, as I understood it, you 
wished to have from me, namely our support of research 
and development in the parctical innovative sense of sup- 
porting industry. I must confess to you, and I am sure you 
would readily recognize it, that I am not really competent 
to judge and, at this particular moment, to assess the whole 
scientific policy or lack of it, but I was referring primarily 
to my responsibilities. Those are to ensure that we are as 


competent as we possibly can be in the very practical sense 
which I mentioned earlier of relating research and de- 
velopment and how we can improve exports, productivity, 
profitability of business and industry of this country. 


Senator Grosart: That is practically the whole ball 
game, of course, and it is to that point that our criticisms 
are directed. 


Hon. Mr. Jamieson: I did not understand that that was 
the main thrust of the Science Council’s representations. 


The Chairman: I think, to be fair to the minister, Sena- 
tor Grosart, we have to recall that the vice-chairman of the 
Science Council was referring mainly to assistance by the 
government to universities. 


Senator Godfrey: That certainly was the way I heard it. 


The Chairman: So I agree that this particular crisis does 
not directly concern the minister. 


Hon. Mr. Jamieson: I might say in seeking to be helpful 
to Senator Grosart that we of course do have some input 
into university research and in non-industry research, but 
we are not the main instrument through which that kind 
of objective is pursued. 


Senator Rowe: Mr. Chairman, of that $100 million men- 
tioned earlier as government input, and most of it, I take it, 
through your department, would some of that be going into 
the universities? 


Hon. Mr. Jamieson: A relatively small percentage—just 
one or two million of that particular amount. The rest of it 
is by decision and by conscious action directed toward 
industrial research within companies. 


Senator Bell: Mr. Minister, it might be helpful if you 
could tell us briefly what your mandate is. We know that it 
is the Department of Industry, Trade and Commerce and 
we know that research and development comes into it. But 
could you describe in a one-sentence statement what your 
mandate is as minister? 


Hon. Mr. Jamieson: Well, I suppose it is to keep the 
business community and the wheels of industry turning as 
best we possibly can with a strong emphasis on export 
trade, import replacement and various things of this kind, 
and to be, within the general responsibilties of a minister, 
the spokesman for the business community within Canada 
and within the councils of government. It is not a very 
precise definition, hut I regard myself in the same way as 
the Minister of Agriculture considers himself to be the 
spokesman for a special interest group. My job is to make 
sure that the views of the business community and the 
manufacturing community are conveyed accurately to my 
colleagues in cabinet. 


The Chairman: You have not developed your own Mrs. 
Plumptre yet? 


Senator Bell: Well, following from that, where would ! 
you pledge your priorities as minister as between trade, _ 


commerce, the business community and so on? What are — 


your priorities where research and development are 
involved? 


Hon. Mr. Jamieson: Once again that is a very big ques- 
tion to try to answer, but to try to give you a succinct 
answer I would think that given this moment in our 
history and the problems we face, that anything that 
improves our export performance or that makes us either 
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more efficient or more attractive in terms of the goods and 
services we produce around the world would have to be 
very, very high on my list of priorities as of this present 
moment. Similarly, and being very pragmatic about it, I 
would also have to say to you in terms of our present 
financial situation and the economic condition in the coun- 
try that if I had to opt to give support to something which 
would produce results within the next year or two as 
opposed to something ten years down the road, I repeat 
that in the present circumstances I would have to put the 
emphasis and the major amount of my attention on what I 
regard as being the most essential problem, namely, to get 
those figures up and to get the balance of payment situa- 
tion turned around as fast and dramatically as possible. 


Senator Bell: I have here a quote from Dr. Tory, the 
founder of the National Research Council and he thought 
that if a department were set up in the federal government 
which was called “Science, Industry and Commerce’, it 
could in a few years be made to mean more to industry 
than all of the petty tariff changes about which there is so 
much agitation. Now that is bringing it rather closer to 
home. 


Hon. Mr: Jamieson: Well, I am aware of this school of 
thought but I am not certain that I share it. I do not share 
the idea that the Department Industry, Trade and Com- 
merce should be the repository of almost the total assign- 
ment for research and development and perhaps even some 
of the various other and more esoteric forms of scientific 
research including, for example, fishereies research and 
the like. If senators wish to explore it with me, I will be 
glad to go into it in detail. A short answer is, however, that 
it is very rare that a particular research facility, as I 
understand it, is not carrying out a large number of func- 
tions and it would be very hard, so far as I have been able 
to see, to determine what parts of those functions were 
legitimately related to industry, trade and commerce and 
what were related to other fields. So it is a good basis for 
an argument or discussion as to how centralized the au- 
thority ought to be. I am tending at the moment to go in 
the opposite direction. 


Senator Carter: My question is related to Senator Bell’s 
question. The answer which the minister gave to an earlier 
question in which he gave the broad picture of the prob- 
lems facing our country, high unemployment, a declining 
balance of trade, trade deficits, export problems, bring me 
back to his statement about a strategy, that is to say a 
sectoral strategy rather than a global strategy. When I talk 
about strategy, I am thinking in terms of the context of 
that whole picture, the picture of the problem facing our 
economy. 


Your department does not have the whole mandate to 
cope with all these problems, but it has an important part 
to play. What I think we would like to know is what other 
departments are doing, where you fit in, in your particular 
niche, in this overall strategy to cope with these problems. 
We would also like to know what specific problems you are 
zeroing in on now as part of your share of or assignment in 
this particular strategy. I am thinking particularly of high 
technology. We have had evidence before another commit- 
tee, of which I am a member, that there has been a serious 
decline over a period of years in high technology exports 
from Canada. Here is a specific problem. What is your 
department doing along these lines? 


Hon. Mr. Jamieson: Perhaps honourable senators will 
be patient if I give a fairly lengthy and comprehensive 


answer, because that is not something I can answer in one 
or two sentences. You asked a number of things rolled into 
one. 


Dealing first with relationships with other departments, 
let me take fisheries, which will be familiar to you, and 
certainly to my other fellow Newfoundlander here, Senator 
Rowe. In trying to determine what the policy or strategy 
ought to be on the industrial side of fisheries,—this relates 
also to your question about the problems—one difficulty 
across the spectrum is the way in which jurisdiction is 
divided. In other words, there is a good deal of provincial 
input and some significant portion of federal input. That 
can be said for almost every field to which you may be 
addressing yourself. 


Fisheries Canada, the federal department, has the over- 
riding responsibility. However, there is the closest co-oper- 
ation between us in matters such as what the market 
potential will be. Fisheries does not have, nor should it 
have in my judgment, a capability beyond a consultative 
one in determining the foreign markets for such a type of 
production or a proposed new development in fishery prod- 
ucts, something of this kind. This is where they rely upon 
us, and our research people around the world seek to 
determine that kind of thing. 


I am new enough there not to be prejudiced in this 
respect. In my opinion, we are also very competent in 
seeking to determine the market potential for new prod- 
ucts, and I am very much impressed with our people 
around the world in this connection. 


Continuing with the fisheries analogy, when companies 
come forward with innovative ideas or concepts that they 
wish to develop, we are in a very good position, in consul- 
tation with Fisheries, to make a determination with 
respect to, for example, one of the things we are working 
on now, which is shredded salted cod as a practical product 
for the Caribbean. We think it is; we think it has a very 
good market. We think it will result in a distinct improve- 
ment in the yield from a fish; in addition to the fillets, 
getting the balance of off-the-bone, as it were. We are in 
the process of providing research funds so that a particular 
company can do R&D on that kind o program. I just use 
fisheries as a simple example. 


Overall, when you talk about the high technology indus- 
try and whether or not we are declining in our exports in 
that respect, it is very difficult to measure that. I would 
like to see the contention that it has declined spelled out. 
That is not my own impression. I believe we have had a 
problem in this country in trying, in a sense, to be all 
things to all people im high technology. In other words, 
there has been a tendency to assume that we can get into 
practically everything that emerges, whether it is comput- 
ers, aerospace, or whatever it happens to be. Therefore, 
when one looks at the faults in our programs it can be seen 
that, I think it is fair to say, we have been spread too thin 
and have not really developed yet what, in my judgment, is 
worth looking at very hard, which is the centres of excel- 
lence, what are the things Canada can do, where it has a 
unique capability, where we are not going into a market 
that is already being very heavily pressured by some very 
highly developed countries such as the United States, 
Japan, the European Economic Community and the like. 
We therefore have isolated such things as STOL (short 
take-off and landing) aircraft; we have isolated out a 
number of things of that kind. 


One of the questions we have to ask ourselves, given 
limited resources, is: should we in fact be encouraging all 
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forms of R&D in this country or should we be saying that 
we should, in a sense, to use a down East expression, but 
using the rifle instead of the shotgun? This is the sort of 
thing with which we are grappling at the present time to 
try to determine how we can get a better focus. It depends 
on which way you want to go at it. 


In our department, whatever other priorities there may 
be in other departments in other areas, I can have only one 
interest and one concern as the Minister of Industry, Trade 
and Commerce, and that is: is the R&D going to be related 
to greater profitability, greater productivity, greater sales? 
Those are the primary things with which I must be con- 
cerned. It is not enough that somebody has a marvelous 
concept and it would be nice for Canada to have a particu- 
lar kind of competence. It seems to me that it is for some 
other ministry or department to judge that. Mine is a very 
hard-nosed, hard-headed approach to the use of research 
and development funds. 


I am sure I have not covered all your points, but I do not 
want to bore honourable senators by going further. 


Senator Carter: I would like to follow that up with two 
observations. 


The Chairman: I think our questions should be shorter 
and more to the point of our inquiry, and not as general as 
they have been recently. 


Senator Carter: The minister says we should be more 
selective rather than trying to do everything that is avail- 
able. I agree with that up to a point, but I think the 
minister will recognize that, in the face of our enemploy- 
ment problem, the biggest source of jobs is in the high 
technology field. Therefore, we must somehow or other 
make a selection of the type of R&d that is likely to pay off 
with jobs. 


Hon. Mr. Jamieson: With the greatest respect, I think 
that statement is suspect. I am by no means convinced that 
high technology, continuing research and development, 
improvement and innovation will have a direct impact on 
easing unemployment. In fact, if you want to expand the 
discussion to talk about productivity, it is perfectly clear 
that the dilemme we face in this country is that about 75 
cent of our research money of one king or another, and 
support funds, is going into various activities which tend 
to retard productivity because they do not let the normal 
kinds of forces take their course. In other words, innova- 
tion and high technology tend to be to develop equipment, 
machinery and the like, which actually can be job 
replacing. 


The Chairman: Or new products. 
Hon. Mr. Jamieson: Or new products. 


Senator Carter: New products and new technology are a 
source of new jobs. You also mentioned the gas turbine 
produced by the Montreal company, which is used in the 
LRC train. That is a Canadian product which has tremen- 
dous potential. 


Hon. Mr, Jamieson: My recollection is that it is the 
turbo train. 


Senator Carter: Yes, the turbo train. We need it in 
Canada, and other countries are interested. What are we 
doing? There would be a good source of jobs if we could 
make that industry viable. What is your department doing? 
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Hon. Mr. Jamieson: This is, once again, a very fascinat- 
ing kind of question. However, with respect to your other 
point as to new projects, remember also that new projects 
imply in the great majority of cases replacement. In other 
words, if something is new and comes along and puts 
something else off the shelves or off the market, again it is 
not a 100 per cent gain. 


Senator Grosart: Yes, so you must be against the ball- 
point pen. 


Hon. Mr. Jamieson: If it meant that I would not have to 
sign quite so many documents, I would be. 


Senator Grosart: It meant that we do not have fountain 
pens any more, but those who innovated the ballpoint 
created a lot of jobs. 


Hon. Mr. Jamieson: Let me make you up on that point, 
senator: I am not against the ballpoint pen; I am against 
someone in 1976 in Canada spending a great deal of money 
because he thinks that he can develop a new type of 
ballpoint pen when 40 other countries have had a very big 
head start on us. Therefore, that is the distinction and the 
difference I am making. However, I was attempting to 
answer the senator with respect to another point. 


Senator Grosart: But the word we are discussing is 
“innovation”; innovation is not coming up with something 
that 40 other countries have, Mr. Minister. 


Hon. Mr. Jamieson: That is exactly why the ballpoint 
pen analogy is completely phony in this regard. 


Senator Grosart: Well, that is your opinion. 


Hon. Mr. Jamieson: However, do I answer Senator Cart- 
er’s question? 


The Chairman: Yes. 


Hon. Mr. Jamieson: I was going to say that the LRC 
train is a pretty good example, as is the turbotrain. We put 
a tremendous amount of money into the turbotrain 
through the Ministry of Transport and the Department of 
Industry, Trade and Commerce, but up to date at least it 
has not been anything that has won wide acceptance out- 
side Canada. We now have the LRC—light, rapid, comfort- 
able—which is the new development. Here, once again, you 
talk of poor services. The situation is likely to emerge here 
that we will have to decide on the employment of that 
train in Canada as a matter of national policy in terms of a 
new train before we will be able to get anything by way of 
export orders. This is where there must be a very close 
correlation between the Ministry of Transport and our- 
selves. For my own part, I have argued that the railways 
should certainly be encouraged to use the LRC. Once it is 
in work in Canada and there is a production line running, 
in my opinion there will be a very good chance that we can 
sell it in the United States and in some other countries. 
However, it must be developed and put into operation in 
Canada first and we have put a very sizable amount of 
money into that. 


Senator Cameron: What degree of cooperation has there 
been between Canada and the United Kingdom with 
respect to this light fast train? 


Hon. Mr. Jamieson: To the best of my recollection, not 
very much. 


Senator Cameron: Because they have a very good light 
fast train. 
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Hon. Mr. Jamieson: This, again, is the other point, 
which comes back to Senator Grosart and his ballpoint pen 
approach. Take urban, or inter-city transit; the question of 
whether or not we should be spending a great deal of 
money to develop the LRC type train in Canada, or wheth- 
er we should be looking at the technology of other coun- 
tries and buying the technology as opposed to seeking from 
the outset to develop our own kind of train, leads me to 
consider that in the case of the train we are probably on 
the right track. 


The Chairman: I hope so. 


Hon. Mr. Jamieson: That is right, literally and figura- 
tively. However, I think it was basically a North American 
and largely Canadian consortium that put it together, 
rather than the United Kingdom. There is a movement 
under way at the moment by which we would pick up for 
the city of Toronto tramcars which, I believe, are of Swiss 
manufacture and design and modify those within the coun- 
try. There are those who say: “Why should we not start and 
develop our own tramcar?” I am back to the argument 
where I believe that would be an unwise and unnecessary 
expenditure in the first instance. 


Senator Godfrey: When you talk about the neccessity 
before you gave grants to industry to show that it would 
improve profitability, production, and so on, I am also 
interested in the question as to whether or not industry 
would have gone ahead on their own in any event and are 
ripping off the government. 


Hon. Mr. Jamieson: I suspect that there is a measure of 
that. One of the questions we must decide is whether we 
must have universality in our programs, which is what 
many of them have and which the IRDIA program, which 
we are phasing out now, had. That is as long as the criteria 
were met the title to a grant was automatic. In that kind of 
arrangement I have no doubt that a certain number of 
companies, particularly the big companies, found perfectly 
legitimate means but, nevertheless, found the means to get 
the government to suppost programs that they would have 
carried out on their own. If one looks at the comparatively 
narrow number of larger companies which received very 
significant amounts of money over the last decade or so, I 
think it tends to bear this out. You will hear all kinds of 
arguments that this is not the case, but it is not a provable 
proposition. 


Senator Godfrey: Is Gordon Sharwood considering this 
question? 


Hon. Mr. Jamieson: Yes, very much. For the reasons I 
mentioned, if there is any failing in this it is the fact that 
we have done very little for the smaller companies in this 
country and too much, judgment, for the 
multinationals. 


in my 


Senator Godfrey: I might say by way of comment that 
your opening statement struck a rather responsive chord 
with me when you referred to forcing R&D. The expression 
I have been using is ramming it down their throats, but it 
is the same thing. 


Senator Grosart: Mr. Chairman, first of all I would like 
to correct the impression that has been given. That state- 
ment with respect to Canada’s capacity for basic and 
applied research being destroyed was not limited to uni- 
versities, as you will find in paragraph 31 of the brief 
submitted by the Science Council of Canada. 


The Chairman: I was referring to Dr. Fortier’s remarks. 


Senator Grosart: The exact phrase to which he was 
referring is here, reading as follows: 


... Canada’s capacity for basic and applied research, . 
which requires decades of painstaking development, 
but can be destroyed within a few years. 


It was in response to questioning on that that he said three 
years and this is not limited in any way to universities in 
the statement. Because it refers to R&D, it is particularly 
interesting in connection with the minister’s department, 
for the simple reason that the largest part of its expendi- 
tures in this area are on R&D, being something in the order 
of $97 million out of $104 million. Secondly, because out of 
all the departments it has the largest percentage of 
extramural expenditure. So we are talking of this being the 
same thing, that is the application of R&D and innovation 
to the objectives which the minister has outlined. That is 
why I am somewhat disappointed to hear him attempt to 
downgrade the importance of R&D in the end result, 
because all the evidence we have had for five years in 
Canada and elsewhere is that unless the R&D capacity is 
maintained innovation just cannot take place. It is quite 
true that we will have to import 98 per cent of our tech- 
nology, but we cannot import it unless we have the R&D 
capacity. That is what they are talking about and that is 
why I said at the opening that we are concerned about 
downgrading of expeditures in science activities generally 
and R&D in particular. That is why I asked if there is any 
hope that the government’s continuing decision as far as 
you know and as far as your department is concerned, Mr. 
Minister, is going to be reversed? That, I think, is the 
essential question in this whole area in Canada today. 


Hon. Mr. Jamieson: Let me first of all clarify some- 
thing. I obviously was not adequate in my answer or clear 
enough in my expression of views. I certainly do not wish 
to leave with you or with the committee any impression 
that I downgraded R&D. In my opinion research and de- 
velopment is tremendously important and I have no quar- 
rel with any quotes that say it is an essential element in 
industrial strategy. The answer I gave had to do with the 
selectivity of the use of R&D and I quote again from my 
opening statement, how much of it we can absorb practi- 
cally and in a profitable and gainful fashion. There has 
been no downgrading within, for instance, my ministry. 
Indeed, one of the things that has emerged is that in every 
one of the last five or six years and, I believe, without 
exception there has been less call by industry on the funds 
that we have had available than we would have expected, 
or we would have liked. This, and I refer you again to my 
opening remarks, raises the question as to whether we 
should be more initiating in our activities, or simply be 
responsive in simply waiting until industry comes to us. 


The Chairman: Is this why you have cut IRDIA? 
Hon. Mr. Jamieson: That is one of the reasons, sir. 
The Chairman: No demand for funds? 


Hon. Mr. Jamieson: I would not say that there was no 
demand for funds; there was a substantial demand for 
funds and I believe approximately 1,000 companies, in one 
way or another, have taken advantage of that program. 


We simply did it, first of all, because we had doubts that 
that was the most effective way of going at it; primarily 
because of Senator Godfrey’s comment that it is universal 
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and non-discriminatory, in the sense it out 


automatically. 


goes 


The Chairman: You reached a decision on that before 
the review was completed. 


Hon. Mr. Jamieson: Yes, indeed, because I think that 
one was pretty obvious, and one of the things that led us to 
review all the programs. 


In other words—the final point, in response to Senator 
Grosart’s comment—there has been no reduction in the 
total effort on our part. If we can find a better mechanism 
of doing it—I hope your report will suggest one—then I do 
not think there will be any shortage of industrially orient- 
ed R&D funds in my department. 


Senator Grosart: There has been no increase over the 
years. There may not have been a reduction in dollars, but 
there has been no increase, and in fact an actual reduction 
in your department, Mr. Minister, in support of R&D. You 
may take any report you like, but the federal statistics 
make it very clear. 


You say there has not been a reduction and the fact of 
the matter is there has been, in terms of resources used for 
this purpose. 


When you say that industry has not responded to these 
programs, surely that only means they are the wrong 
programs. That is not being critical because the depart- 
ment itself has decided that this whole approach of the 13 
programs was not adequate, although it was not a complete 
failure. 


Hon. Mr. Jamieson: Yes. 


Senator Grosart: I would ask you if you are considering 
returning to the income tax base which was abolished, and 
for which these programs were substituted. Are you con- 
sidering returning to that base, which is what industry has 
been asking for for about six years? 


Hon. Mr. Jamieson: Yes, sir. I have given a good deal of 
thought to it. While I am not yet in a position to make firm 
recommendations in that regard, for what it is worth, I can 
give you the benefit of my views to date. There is merit in 
the tax system as an incentive for R&D. However, there 
are a number of problems as well. 


The first problem is monitoring. You would have to 
clearly identify specific R&D activities which were en- 
titled to a tax reduction or tax exemption. 


Senator Grosart: Which you would do with every single 
government grant anyway. 


Hon. Mr. Jamieson: It is a little harder in terms of R&D 
and, it certainly gets back to Senator Godfrey’s point, 
namely, you would then be providing incentives for things 
which companies would undoubtedly have been doing on 
their own anyway. That is one of the questions. 


Another aspect of the matter is that the tax reduction is 
only good for a company that is making money. Here is the 
big weakness in using it as the only tool, because what it 
means is that unless a company is in a position where it 
can take advantage, then clearly it gets no support or no 
help at all by way of assistance for R&D. 


Another aspect of the matter which one can look at, 
depending upon his views of economic nationalism, is it 
comes down very heavily as a benefit to the multinational 
or the offshore owned corporation, in a great majority of 


cases. Witness, for instance, the automotive companies, the 
whole petroleum industry—you know them as well as I do. 


Therefore, it may have some application, and I do not 
believe it ought to be discarded without pretty thorough 
examination, it is not substitute for direct government 
help, where it is needed mostly, namely, with the smaller 
companies, to give them a greater degree of technological 
excellence and innovation, to use your word. 


Senator Grosart: I would agree with that. I am not 
suggesting it as a panacea or anything else. I am glad to 
hear you are considering a return to it on a selective basis, 
which is the only way it can be applied. 


The Chairman: To come back to what you said with 
reference to the study, what kind of methodology was used 
at that time? Was this just a review of the review which 
had been made by your department before, or was this 
something completely new? 


Was there any systematic consultation with industry 
before that study was put in its final form and presented to 
you? 


Hon. Mr. Jamieson: I think there was a very compre- 
hensive study. I do not have the actual list. I do know Mr. 
Sharwood and others did consult with industry, and did 
consult with other groups and did have consultations with 
other departments. I would not know, however, the actual 
number of firms, senator. 


Also, in terms of the methodology, I believe he began 
from a case history approach of looking at what has hap- 
pened over the last X number of years in a particular 
program. For instance, he has very grave doubts, which I 
share, as to whether or not the aero space industry, in 
terms of that portion of it, which has been acquired by the 
government, whether we ought to have used these pro- 
grams in support of those initiatives. I think he is probably 
right on that. 


So, he looked at quite a wide range of criteria. My 
impression of the report is it is a very frank and reason- 


ably accurate one, I think, with the normal number of | 


biases built in which, I guess, you are bound to find. 


The Chairman: There was, however, a very systematic 
consultation with industry? 


Hon. Mr. Jamieson: Yes. By the way, I, personally, have 
had in the last few months quite extensive discussions 
with industry. 


Senator Rowe: I have a question that is more of a 
supplementary to the point raised by Senator Carter, in 
relation to R&D and the potential impact of it on employ- 
ment in Canada. I do not think anyone would say that we 
can afford to stay in the same place; in fact, we have to be 
like Alice, we have to run faster to stay in the same place, 
or to stay even with where we are now. We might be, in a 


sense, fooling ourselves if we think that the solution ot our | 


unemployment problems lies largely in this field of science 
and technology. 


I am reminded of this: We have in Newfoundland, for 
example,—I and Mr. Jamieson are very familiar with. 
this—two of the largest paper mills in the world. Largely, 
as the result of R&D, those two mills are today producing | 
twice as much paper as they were 20 years ago, and in 
producing twice as much paper they are providing employ-_ 
ment too. They are giving employment to, I would suggest, | 
probably fewer than half the number of actual bodies they | 
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were giving employment to 20 or 25 years ago. I am won- 
dering if this is not something we are going to be confront- 
ed with increasingly across Canada. 


Hon. Mr. Jamieson: Yes. I alluded to this earlier. My 
own conclusion is that we must do the R&D because the 
essential element in that improvement which occurred in 
those paper mills is, of course, competitiveness. 


Senator Rowe: They would not be there; they would not 
be running today. 


Hon. Mr. Jamieson: I do agree as well that there is no 
guaranteed correlation between innovation and productivi- 
ty and a high level of employment. In fact, quite the 
contrary can occur. These are some of the things which I 
suspect will bedevil us in this country for the next decade 
or so. 


I might just add, in that connection, that we have been 
in a good export and, indeed, to some extent, domestic 
position. There is nothing wrong with the R&D figures. I 
made the point that the pulp and paper industry has a very 
good record by international standards. 


Agriculture, which is perhaps cur biggest success story 
in terms of exports, grains and all the rest of it, our R&D is 
among the best in the world and is about double that of the 
United States. In other words, it seems to suggest that 
when the market is there and there is a good chance for 
grains through better competition, that the industry is 
very conscious of R&D and will do the necessary work, 
with government help, in the case of agriculture, 
obviously. 


Senator Grosart: The essence of R&D is matching your 
development to your market, which is all part of the same 
thing. I think the argument falls down there. I mean, R&D 
that is not matched to the market is not R&D. 


Hon. Mr. Jamieson: I am afraid you and I are not 
communicating very well today because that is what I 
thought I was saying. I do not know why my argument 
falls down. 


I thought that is what I said. 


Senator Grosart: What I am objecting to is the argument 
that technological development does not create employ- 
ment. Overall, it is not substantiated by the literature on 
the subject. If you do not have the R&D, instead of having 
half as many people working, you will not have anyone 
working. So the relation is clear, in the long run, not in any 
particular instance. If we are saying that we have to be 
careful about innovation because it will not increase 
employment in the long run, we might as well give up the 
whole thing. 


Hon. Mr. Jamieson: I do not again want to leave the 
wrong impression. You and I, senator, usually have a 
pretty good rapport on these matters. I said we had to go 
ahead with the R&D. Obviously if we do not have techno- 
logical development, the whole thing falls apart. But it is 
what kind of technological development and how you 
match added productivity, which is implicit in R&D and in 
all of these things, to the unemployment problem. 


My other point is that much of Europe—and indeed I 
suppose one could include Japan—is littered with misdi- 
rected R&D and innovation. We have only to look at the 
United Kingdom figures to see that that is a fact, of getting 
in too late. Take France, for instance. The amount of 
money spent on attempting to get a foothold in the com- 


puter industry, even in the space industry, by their own 
admission has been non-productive, because they were too 
late in the field and they were trying to reinvent the 
wheel, in a sense. That is the only caution I am expressing. 


Senator Grosart: If you say it is good, it is only good in 
terms of its objective. That it can be bad in spots you can 
apply to anything, including a marriage. 


Senator Rowe: I think Mr. Jamieson may have answered 
my question. Going back to that figure of 100 million 
versus 400 million, how does that ratio stand in respect of 
the other industrialized countries? You may have 
answered it. 


Hon. Mr. Jamieson: I did in a sense. There are other 
figures which show, I think, that there is over $1 billion of 
one form or another of industrial R&D being done which 
affects Canada. Our percentage in industry is among the 
smallest of the industrialized world. As I tried to point out 
in my opening comments, I have sifted through a lot of this 
to try to figure out why that is so. There is no question but 
that one of the main reasons is the makeup of our industri- 
al complex in Canada. There is so much foreign ownership, 
sO many multinationals. I do not know what the figure is 
today, but about 1970, in the whole of Canada we were 
spending only about $40 million a year on transportation 
research of all kinds. That did not mean that we were not 
benefiting from a tremendous investment in R&D by the 
automobile companies and by all forms of other transpor- 
tation; but I think the main reason is that we have so many 
companies in Canada which are dependent for their R&D 
on their parent companies, wherever they may happen to 
be located. That leaves open the question as to whether it 
is a good or bad thing for Canada. At the moment I have 
not been asked that kind of question, so I will leave it for 
your discussion. 


Senator Godfrey: I have just a comment on that very 
point. A friend of mine took over the presidency of a glass 
company. The first thing he did was to make a connection 
with an American company to get them to do all their 
R&D. They did not control the company. They took a 20 per 
cent interest, and they made an agreement. It was cheaper 
than doing it here. 


Hon. Mr. Jamieson: If we look at the Japanese tech- 
nique, it has been to some extent to buy technology in the 
first instance and then improve upon it... 


Senator Grosart: Or steal it. 


Hon. Mr. Jamieson: I will not comment on that observa- 
tion. Eventually the Japanese get into something else. The 
fact is that they have gone at it from the stand point of 
getting the technology elsewhere and then adapting it to 
their own purposes. 


Senator Lang: Mr. Minister, what is your opinion as to 
the use of the export of our nuclear technology as a poten- 
tial rectifier of our trade picture, and the validity of the 
safeguards? 


Hon. Mr. Jamieson: Those are two completely different 
questions. On the validity of the safeguards, I think it 
would be better to ask that of the Secretary of State for 
External Affairs, although I am satisfied that we have 
done better than most, indeed if not all countries, in get- 
ting safeguards. 


On the question of the whole nuclear policy and the 
export of CANDUs, it is open to question whether or not, 
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at least in the short run, it will be of any significant 
benefit to us by way of balance of payments. Of course, a 
lage number of these plants exported have been on the 
basis of Export Development Corporation financing. They 
have gone to underdeveloped countries with long-term 
financing, and things of this kind. So that while they help 
to some degree, I would not want to peg our hopes for a 
better position on balance of payments or a dramatic turn- 
around on our sale of CANDUs, for all the reasons I have 
mentioned. I am not arguing, incidentally, that we should 
not be doing it; and incidentally, of course, if one looks at 
that particular sector, which falls back on what we were 
talking about the sectoral strategy, it appears that depend- 
ing upon what decisions are made within Canada we will 
need a good many of those reactors in our own country 
within the next 10 to 20 years to supply our own needs. So 
whether the export potential should be pursued is again 
something which I am personally looking at at the present 
time. 


Senator Lang: You do not see any potential in hard 
currency areas? 


Hon. Mr. Jamieson: Mostly because these countries 
either have their own technology, such as the United King- 
dom or the United States, or they have bought it. The 
Swiss have opted for one of the European systems. Most of 
the hard currency countries that I know of we have had 
some success with, but it is a highly competitive field 
when we get into the hard currency countries. 


Senator Grosart: Yet eight in the EEC who have opted 
for the light water reactor are anxious to have heavy water 
reactors. Is not the problem here that we do not have the 
scientific capacity to produce them, and also the capital? 


Hon. Mr. Jamieson: Certainly, on the question of capi- 
tal, I suppose here, once again, I am saying something that 
you are all well aware of, that in terms of both our capacity 
to manufacture and to support exports we had to exercise 
some degree of selectivity. I put this by way of hypothesis 
rather than hard cases. If we had to support a reactor with, 
say, $1 billion worth of export credit financing, would we 
be better off with five or six $200 million projects over a 
wide range of Canadian exports, if our export credits are 
limited, as obviously they are? 


Senator Grosart: If we had the capital available, which 
is so in some cases, and we had firm orders, how many 300 
megawatt reactors could we produce in Canada for export 
in a year? 


Hon. Mr. Jamieson: I have no idea, in terms of the 
question you ask. I believe I am correct in this, but given 
our present competence and capability—and this would be 
subject to AECL’s confirmation... 


Senator Grosart: I know the answer. 


Hon. Mr. Jamieson: | think it is a couple a years of the 
current CANDUs that they anticipate they could cover in 
terms of export orders, and that would depend largely on 
domestic demand. 


Senator Grosart: When I was asked to find the answer, 
AECL told me one, and your predecessor told me six. I 
have often wondered what is the real answer. 


Hon. Mr. Jamieson: I was talking to reality rather than 
to speculation. My information is that if we went on an 
export drive, all other things being considered, I think the 
feeling was that two would be the optimum number. 


Senator Grosart: I agree, with our present capacity to 
produce, manpower, and so on. 


The Chairman: Let us get back to the industrial de- 
velopment policy. In your brief, as Senator Grosart 
indicated previously, you indicate that you presented a 
memorandum to Cabinet early in 1975. 


Hon. Mr. Jamieson: My predecessor did. 


The Chairman: The brief goes on to describe the 
subject-matter and the general intent of those proposals. 
There is nothing in the brief which describes the nature 
and content of the proposals, except that we are told that a 
new interdepartmental committee on industrial policies 
and strategies has been created and that new industries’ 
sectors’ strategies are being developed. 


Since this memorandum, which seems to be very inter- 
esting, was presented early in 1975 and has been approved 
by Cabinet, I wonder if we could not have a copy of it, 
without it being leaked. 


Hon. Mr. Jamieson: In answer to your question, Mr. 
Chairman, I think it would be possible for us to provide 
you with a pretty concise or summarized version of it, 
enough to give you an indication of the thrust. I have 
talked about it today in terms of the sectoral approach, but 
there may be other things that may be of interest to the 
committee. Let me respond to you in the next few days as 
to how it might be done. 


The Chairman: Very well. You then go on to say that 
you have chosen the sectoral approach, as opposed to a 
kind of global or macro approach. Could you indicate to us, 
by way of concrete cases, how these sector strategies have 
been developed? 


Hon. Mr. Jamieson: The first step was to identify 
roughly 20 key sectors in the industrial community that we 
should be studying. We did some work interdepartmental- 
ly in terms of reference and how they should be 
approached. In virtually all cases now, we have invited the 
industry concerned, or the sector concerned, to nominate 
representatives to a study group, and these study groups 
are going forward simultaneously on a number of these 
different sectors. Some work has been done. 


My own decision recently was to narrow that list. I 
found that there was probably too great a dissipation of 
effort and that the sectors that are in real trouble should 
be getting priority attention as opposed to some others, the 
textile industry being a case in point. That is the manner 
of proceeding at the present time—to identify markets, 
tariffs, levels of technological development, and things of 
that type. 


The Chairman: What you are doing seems to be very 
close to the concept of the task forces that we suggested in 
our report in 1972. 


Hon. Mr. Jamieson: Yes. 


The Chairman: We were told at that time that it was 
impossible, that it could not be done. I see you have found 
a way to do it, and I think it is a very concrete and realistic 
way to proceed. 


Hon. Mr. Jamieson: I certainly see no reason why it 
should not be done that way. 


Senator Grosart: Mr. Minister, just to clarify a point, is 
it the intention, definitely, to replace the present multi- 
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plicity of support programs for industry with a single 
comprehensive program? 


Hon. Mr. Jamieson: No, senator—at least, not if we 
follow the recommendations of the Sharwood Report. He 
recommends that some of them be “rolled in”, as he puts it; 
that two or three might be more comprehensively dealt 
with as a single program. He does recommend that others 
be kept with a separate identity. May I say, urging that I 
not be questioned too thoroughly as to why, there are 
international reasons for identifying them for specific 
purposes. 


Senator Grosart: I do not want to be unfair, but the 
statement in the brief seems to contradict that. The brief 
states: 


... the need was identified for a fundamental restruc- 
turing of ITC’s industrial support program framework. 
As a result a review of the programs is now taking 
place, and while it would be premature to prejudge the 
conclusions of this review it can be stated that one 
objective is to replace the present multiplicity of pro- 
grams, each with its own narrow objective, criteria 
and procedures, by a single comprehensive program. 


Perhaps I did not stress the word “comprehensive.” 


Hon. Mr. Jamieson: I was obviously being imprecise. 
Let me put it this way: there are good and valid reasons for 
maintaining, let us say—and I am not necessarily saying 
that this is one that will be retained—the defence research 
program as a Separate identity in terms of our 
international... 


The Chairman: It has already been integrated, I believe. 


Hon. Mr. Jamieson: I suppose it is a matter of nomen- 
clature as opposed to the objective that you list. I think 
there will be what will amount to a comprehensive pro- 
gram, but there will be certain headings and certain 
categories which will be left outside for reasons of interna- 
tional trade, tariff considerations, and things of this sort. 


Senator Grosart: I think what the committee would be 
interested in knowing is whether it is a single comprehen- 
sive program and not a series of ad hoc programs. I am not 
criticizing that. We know that the 13 programs came up on 
an ad hoc basis in response to perceived demands, and 
there is nothing wrong with that, except that it did not 
work. 


Hon. Mr. Jamieson: Not in all cases. 


Senator Grosart: Overall, it did not work. That is in the 
past. We are concerned, largely, with the future. I would 
like to know that there is going to be a single, clearly 
stated, comprehensive program of support for industry. 


Hon. Mr. Jamieson: If I could presume to invite you to 
give me advice in your report, or whatever form it is going 
to be, it would be on the following questions: How compre- 
hensive should it be? Should it be selective? Should it have 
any bias in it relating to Canadian-owned as opposed to 
multinational corporations? Should it have a bias in favour 
of smaller corporations vis-a-vis bigger ones? Should it be 
targeted on particular segments of industry as opposed to 
the whole spectrum of industry? 


These are some of the areas, in your deliberation subse- 
quent to these meetings, where you could be extremely 
helpful, if you either recommend or even define a little 
more specifically what direction you feel we ought to be 


going. “Comprehensive” in the sense of putting them all 
into one package is one thing; “comprehensive” in terms of 
them being available to everybody is something else again. 


Senator Grosart: I think we all know what is meant by a 
comprehensive program. It is a program which in itself, 
says that it is a government program to reach the objective 
of adequate support for industry. That is all I mean by the 
term “comprehensive.” 


Hon. Mr. Jamieson: If I could just add to what I said a 
moment ago, and in answer to that question, and making it 
perfectly clear that I have reached no conclusion at that 
point, the real question that many have been asking is 
whether the government can have a significant impact on 
research and development in the industrial sense, with the 
kind of financial contribution, even if it were substantially 
increased, that we are able to muster, and that perhaps our 
efforts should be more directed towards what is referred to 
as moral suasion, in which I do not have much confidence, 
or other types of policies. in other words, if the governe- 
ment is putting $200 million, doubling what we are doing 
now, into a field where there is perhaps $1 billion plus 
being spent, how much influence can it have and, indeed, is 
that the appropriate way to go? Should we still have these 
types of programs from the financial point of view? 


Senator Grosart: Would not one of the major consider- 
ations be that the purpose of all these programs is to 
upgrade industry’s capacity to absorb additional fundings? 
Surely that is the nub of the whole question. Every one of 
these programs is essentially targeted to that. We have had 
evidence in this committee that industry has not shown 
adequate capacity to absorb the kind of support for R&D 
and innovation that would appear to be necessary in the 
Canadian context. Surely, the aim of amy program is to 
upgrade that capacity having in mind the multinational 
problem, the foreign ownership problem, and so forth. 


Hon. Mr. Jamieson: Yes. 


Senator Grosart: I think in our earlier reports we have 
identified that fairly clearly as one of the problems. 


Senator Carter: On that point, Mr. Chairman, may I ask 
the minister if his department, either alone or in conjunc- 
tion with MOSST, has made any survey of our R&D 
capacity and pinpointed our strong points and our weak 
points? 


Hon. Mr. Jamieson: I think we can give you a pretty 
clear assessment of that in so far as industry, trade and 
commerce is concerned.:I would invite either of the gentle- 
men on my right to confirm or argue the point, but I think 
it ranges from extremely good to virtually non-existent. In 
other words, in some fields we are exceptionally good and 
in others we do not have very much. Do you have any 
comment on that, Dr. Wagner? 


Dr. Wagner: That is correct, Mr. Minister and honour- 
able senators. There are some industrial sectors, many of 
them Canadian-owned, although not exclusively Canadi- 
an-owned—for example, non-ferrous metals, the paper 
area, some parts of instrumentation, some of the “sensor” 
developments, and some areas of space are now in Canadi- 
an companies and there also large areas in which, while 
the technological level is good, nevertheless possibly our 
capacity for developing the technology is not that effec- 
tive. The question is whether one should abandon some of 
these areas and concentrate on some others or not, and 
that, I submit, is not an easy decision to make. 
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Senator Grosart: May I ask, just as an example, what 
happened to our great laser breakthrough which came 
from the Defence Research laboratory down at Valcartier? 
Has that been developed in Canada? It was a great Canadi- 
an innovative breakthrough. 


Dr. Wagner: Yes, it was a great Canadian patent, a great 
Canadian technological development. Those two compa- 
nies are still in existence. One of them appears to be more 
successful that the other. Without in any way wanting to 
judge what has happened, it would appear as if the com- 
mercialization coming from that is not coming as quickly 
as one had hoped, although in the case of one of the 
companies, I refer particularly to the one in the Ottawa 
area, it looks like it is going along better than the other. 
The other company, while it is still operating in the laser 
field, once again may have been guilty, as in so often the 
case with small companies, of spending a disproportionate 
amount of its time on the technology, and of course this is 
just one component of innovation. But the two companies 
are still in existence and still working on that laser patent. 


The Chairman: Mr. Minister, I was also looking in your 
brief at something quite different from the reorganization 
of the department. I received the impression that you were 
trying now to integrate what you call your international 
trade role and the industry role. It seems to me that 
perhaps that is the wrong approach to the reorganization 
of the department, and that as you proceed along that road 
the industry function may be neglected or perhaps 
forgotten. 


We had suggested in our report in 1972 and 1973 that in 
the Department of Industry, Trade and Commerce the 
sector of industrial policies should be given much more 
importance than it had at that time, and that new services 
should be added to it. We suggested, for instance, that all 
government laboratories which are distributed now in 
various departments which serve or are supposed to serve 
the manufacturing industries should be brought together 
and be made responsible to your department. We had 
suggested also that, without going back to creating a sepa- 
rate department of industry, at least there should be 
appointed a deputy minister of industry who would be 
responsible for all of these additional services. Have you 
given any thought to these proposals? 


Hon. Mr. Jamieson: Yes. I have read and asked for a 
briefing on your recommandations. I must say that to date 
I have not reached any what I would call final conclusion 
on it. 


On your point about integration, I think perhaps it might 
be useful for me to say a word about why international 
trade and industry, we think, and I am personally con- 
vinced, need to be very closely integrated. It is because in 
terms of the new markets which we have to develop it is 
necessary to identify in those markets—southeast Asia is 
perhaps a very good example of this—the kinds of oppor- 
tunities for industry which industry may not be aware of 
and may not now within Canada have the competence to 
fill. Therefore, by linking our international trade develop- 
ment efforts back into research and development, and 
incidentally, into many other things, we can say, “We have 
been to Indonesia. This is the situation. This is what is 
needed.” 


I can use a concrete example in Southeast Asia, namely, 
transportation. We would have to modify anything we are 
doing now in order to break into what is a multi-million 
dollar potential in that area, and so it is to get some kind of 


correlation, so that industry knows what these foreign 
market opportunities are, that we are moving in the direc- 
tion you mentioned. I therefore do not think that it is 
inconsistent with what I understand to be your commit- 
tee’s views. 


The Chairman: No. I feel that even if there were a little 
bit more separation between the two, people would still 
speak to each other within the department. 


Hon. Mr. Jamieson: Well, yes, but this is only peripheral 
to what I see as being the basic problem. It is not, perhaps, 
so much a matter of your concern directly in terms of 
science and technology, but let us consider, for instance, 
the kind of packaging we are going to have to do. I was 
told in many countries that I visited that whereas only one 
bid would come in from some of the largest industrial 
countries of the world, because they had formed consortia 
in order to make the best possible presentation, a relatively 
small country like Canada was putting in two, three or 
even four bids. So there is an educational job to be done on 
research and development. 


May I say, by way of semi-amusing comment, that 
Canadians also have a tendency to believe that what they 
have to sell is best, even though the customer says, “We 
don’t want that; we want something else.” We have found 
people changing tender calls because they want to upstage 
the fellow who had written the tender, whether he is in 
Indonesia or wherever he might be, and that is not very 
good salesmanship. 


On the second part of your question, about consolidation, 
I am still open to persuasion, argument and discussion. 


The Chairman: We are not speaking about the Fisheries 
Board or the research branch in the Department of 
Agriculture. 


Hon. Mr. Jamieson: No. I think, however, that by men- 
tioning those two you have probably illustrated one of the 
difficulties in this regard, and if you could address your- 
selves in this committee to this, it would be helpful to us; 
but in order for us to take the marketing function, or the 
research and development aimed at market, into our shop, 
how would we then separate out the Fisheries Research 
Board, which has many other responsibilities? Would we 
have a segment of it that would be responsible to the 
Department of Industry, Trade and Commerce, and the 
rest of it to someone else? The same is true of many of the 
research facilities. They are multi-purpose, and this is 
what I have not been able to get my own mind around. 
How would we do this, if we went the concentration route? 


The Chairman: I would start, if I were you, for instance, 
by going at the simpler situations. I always refer to a very 
specific example, which is the Forest Products Laboratory, 
which is in the Department of the Environment. This is a 
series of laboratories, which clearly have a mission to serve 
the manufacturing industries. 


Hon. Mr. Jamieson: But do they not have other func- 
tions as well? 


The Chairman: No. Not the production laboratories, as 
opposed to forest research. They are completely different. 


Hon. Mr. Jamieson: I see the distinction, yes. 


The Chairman: And there are other labs in NRC, and we | 


have been told repeatedly, back in 1968 and 1969, for 
instance, that most of these laboratories, which were sup- 
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posed to serve manufacturing industries, had no real use- 
fulness vis-a-vis industry. 


Hon. Mr. Jamieson: I might say that there has been 
some improvement since your last report. I will not say it 
will be entirely acceptable to you in terms of cross-fertili- 
zation—I suppose that is the appropriate term—of repre- 
sentatives on the two. That raises another good question, 
for which I do not have an answer, and that is as to 
whether or not, if you took the so-called marketing, or 
commercial, function, out of many of the research facili- 
ties, would this tend to reduce their awareness of the 
necessity for practical application, and the practical 
approach? 


The Chairman: On the contrary, if they were attached 
to the Department of Industry, Trade and Commerce this 
is where we would have the coupling between marketing 
and research. 


Hon. Mr. Jamieson: I was thinking about those ele- 
ments which would then be left out. As a specific exam- 
ple—and I have no views on the question—I have had both 
points of view presented to me, one, that it is useful to 
have NRC with an industrial development sector within it, 
and the other, that that particular portion, which is about 
$14 million, as I recall, should be perhaps put into some- 
thing in the Department of Industry, Trade and Commerce. 
So there are those two points of view. 


The Chairman: You are considering those points of 
view, are you? 


Hon. Mr. Jamieson: Oh yes. 


Senator Rowe: The minister mentioned something ear- 
lier which raises a question in my mind. Your department, 
Mr. Minister, has representation, I know, in certain 
countries. 


What _I would like to ask first is, do we have representa- 
tion in all of the 150 countries in the world, or whatever 
the number is? Secondly, if the answer is no, what is the 
criterion used for deciding whether or not the Department 
of Industry, Trade and Commerce will have representa- 
tion, for example, in Chile, or not? The third question is, 
what is the relationship between the trade and diplomatic 
representatives? I know you have representation in Aus- 
tralia, because a friend of mine happens to be the consul 
general. Is that the correct word? 


Hon. Mr. 


counsellor. 


commercial 


Jamieson: It could be, or 


Senator Rowe: His name is Kevin Osmond. He is a 
friend of yours, too, I believe. If there is a trade mission in 
any one country, is there liaison with the diplomatic 
representation there? 


Hon. Mr. Jamieson: Yes. In terms of whether we have 
somebody in every country, obviously, the answer is no; 
but in some countries we do have many more than one. The 
Unites States is a case in point. I suppose very quickly the 
criterion would be where we already have a_ well- 
developed market, namely the United States, so that we 
can do the servicing function and be available to business- 
men and to missions and to so on. Secondly, there are those 
areas where we see the best potential which would be areas 
like south-east Asia, the European Economic Community, 
Australia and New Zealand and various Commonwealth 
countries. We could get you the actual breakdown of the 


figures, but my recollection is that we probably have in the 
neighbourhood, or slightly in excess, of 100 offices, but I 
would have to check that. 


On the point of our responsiveness to the embassy, all 
Canadians overseas are indirectly responsible to the 
ambassador in the particular country. In that sense they 
work within the embassy context. But there is a very high 
degree of co-operation, and I may say that many of our 
ambassadors are now very much trade-oriented which is 
very helpful from our point of view. 


The Chairman: You said a moment ago, and I may have 
misunderstood you, that you were pretty satisfied—of 
course there is always room for progress, but you sounded 
pretty optimistic today—that you were satisfied with the 
performance of Canadian industry more specifically in 
relation to technology and innovation. I am sure you are 
aware that for the area of higher technology manufacture 
in Canada our trade deficit up to about 1970 was about $2.5 
billion a year, and that in 1975 it exceeded $8 billion. I am 
sure you are aware of that. 


Hon. Mr. Jamieson: I am not sure where your figures 
came from. 


The Chairman: Well, they are reliable figures. And you 
have already expressed some worry about this situation. 


Hon. Mr. Jamieson: I think, if I am not interrupting, 
there is a distinction between the figure you quoted which 
is the total balance of payments problem... 


The Chairman: Oh, no. 


Hon. Mr. Jamieson: As opposed to the total trade 
figure? 


The Chairman: No, no, I am speaking of higher tech- 
nology, everything higher than primary industry and 
agriculture and all that sort of thing. In other words, the 
area of our economy which is more determined and more 
influenced by innovation and by the improvement of prod- 
ucts and processes. And if this situation is going to deterio- 
rate at that level, the other segments of our economy will 
not be able to reduce this $8 billion or more deficit to a 
tolerable level. So that we are really reaching a crisis if we 
are not conscious of that situation and if we do not attempt 
to correct it. And I am sure, just to finish this, that we will 
not correct that situation if we accept the philosophy that 
while the technology which is coming from the United 
States is very good and is not expensive and all this, if it is 
not expensive and if it comes to us quite naturally when it 
has been produced in terms of innovation in the United 
States, that new technology will be applied only to the 
Canadian market, and this is no way to reduce our deficit 
in terms of trade. 


Hon. Mr. Jamieson: Well, there are many questions and 
observations rolled into one there. I am not sure about the 
figure. I take it that you have arrived at that figure by 
isolating out raw materials, agricultural exports, et cetera, 
and taking it down to anything that is in any way a 
processed or manufactured item. 


The Chairman: Yes. 


Hon. Mr. Jamieson: Without questioning your figure at 
ali, I would like to reserve my ability to check that. But I 
think, nevertheless, the validity of the observation is not in 
question. One of the things that I have noted in our 
statistics, our trade statistics and balance of payments and 
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so on and which creates a very big distortion, is the auto 
pact. 


The Chairman: Which is included. 


Hon. Mr. Jamieson: Which is included, and which prop- 
erly should be included, because it should not have that 
kind of deficit. Nevertheless, when one talks about high 
technology and embraces the Auto Pact, it does create a 
distortion as to exactly where we stand. How do we resolve 
it in other areas? This, it seems to me, will come through a 
process that I believe requires identification of areas of 
improvement first; not totally, but what are the market 
prospects for us to find markets abroad, and, equally 
important, how can we use research and development to 
bring about import replacement? Obviously a dollar saved 
is a dollar earned in terms of the balance of payments. 


Here is where I think we have to do a great deal more 
work on identifying where these prospects really are. For 
instance, I have led two missions abroad in the last six 
months, and I would think that by and large the lesson we 
learned from that was that many of the things we had gone 
there to sell were not things they were interested in 
buying at all. The benefit of the mission was in being able 
to ask, “If you don’t want that, what do you want?” and 
finding out how we can apply that to our industry here to 
create those kinds of things. I have asked for a thorough 
and continuing assessment on the import replacement 
question, because it seems to me we ought to be able to do 
a lot more than we are doing in many fields. 


Related to your question is the whole issue of how we 
are going to come out of the multinational trade negotia- 
tions now under way in Geneva, the whole tariff question 
and what it does to our capacity. 


To broaden it even further, I suppose the issue of scale 
will be very important. In other words, how much research 
and development can we do for any sector if the only 
outlet for that sector is the 23 million or 24 million people 
in Canada? In my opinion, we must begin with a domestic 
base in the great majority of cases, but it has to have some 
extra-territorial potential, because we cannot spend a large 
amount of money on R&D in a lot of industrial areas 
simply to satisfy the Canadian market. 


I am just giving you an insight into the may I think and 
approach these problems. As I said before, it is a very 
complex matter. 


I should add one one final thing. I think there needs to 
be a good deal of education of the Canadian business 
community into realizing that they are living in a different 
kind of world from, let us say, 15 or 20 years ago, when it 
was simply a matter of going across the border, as I said 
before another audience recently, going into Buffalo and 
selling something in the United States, using the same 
currency, all very straightforward and very simple. When 
you get into the EEC, Southeast Asia and the Japanese 
markets, it means a whole new approach, and one of the 
big jobs of my department will be to educate or help and 
encourage the Canadian business community to, frankly, 
get up off the can and do some creative work. 


At the risk of carrying on my answer too long, let me 
give you an example of what we have to do in this country. 
When I met with the Asian Development Bank in the 
Philippines, I found that the Japanese bid on 100 projects 
for every four they get. We bid on less than four out of a 
hundred, so you can see what kind of a success ration we 
are likely to have under those circumstances. These are the 


sorts of things that I believe we must do a great deal more 
of, as well as just the research and development. 


Senator Godfrey: The evidence we had before the immi- 
gration committee was that you had to have a population 
of 100 million before you could really get economy of scale, 
and therefore it was the export market you had to look for 
in order to build up. 


Hon. Mr. Jamieson: One of the biggest problems in 
Canada now is that it is probably the only highly industri- 
alized country which is without a large domestic base or is 
a member of some bloc of countries, such as the EEC, the 
ASIAN countries, Japan and the United States. We are 
isolated in terms of this domestic market to which you 
refer. 


The Chairman: Would you comment on this other 
remark I made, that as long as we rely on technology 
coming from the United States we will be largely confined 
to our domestic market, but it will be known technology? 


Hon. Mr. Jamieson: One hears a lot about foreign own- 
ership in Canada on a wide range of issues and, strangely 
enough, this is one that does not surface as much as it 
should. However, in my opinion it is one of the most 
serious of all. That is if a branch plant has been established 
in Canada purely and simply to serve the domestic market, 
then it follows that it will not get much capability in terms 
of research and development, or anything else. Further- 
more, there is a tendency even if the Canadian branch 
becomes aggressive and seeks and finds overeas orders, or 
seeks and finds new developments, for these to be recap- 
tured by the head office. These are things which are 
demonstrable and, incidentally, on the question of R&D 
again and government participation with multi-nationals, 
we must provide more safeguards to ensure that whatever 
is done in Canada is certainly retained in Canada and 
secondly, that the company has world-wide or very much 
larger marketing rights, at least North America, or some- 
thing of that nature. We have the guidelines for corporate 
good behaviour, which we are monitoring and trying to 
make more effective all the time in terms of new applica- 
tions under the Foreign Investment Review Act. Of course, 
a company would be highly unlikely to come in purely to 
serve the domestic market. We would insist that the export 
potential be retained for Canada. So we are seeking 
through those means to bring this about. 


There is no question, either, that the extraterritoriality 
of United States law has some inhibiting influences. A case 
was publicized in recent days relating to a Rolls Royce- 
Pratt & Whitney initiative which might run counter to 
anti-trust laws in the United States, but which has a very 
big and significant impact as far as Canada is concerned. 
We have made overtures to the U.S. with regard to that 
particular project. However, these are the kinds of difficul- 
ties that are in the way of achieving the better balance to 
which you refer. 


Senator Carter: I wish to refer to the question you 
raised yourself about high technology and deficit in trade, 
which was the point I was trying to make earlier. I can tell 
the minister that I think he can find these figures in his 
own department. However, we had figures presented to the 
Standing Senate Committee on External Affairs with 
respect to our study of trade relations with the United 
States, which confirm that. Despite what the minister says, 
I still think that that trade deficit and high technology 
represents an awful lot of lost jobs in Canada. 
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Hon. Mr. Jamieson: I do not believe I quarrelled with 
_ that as such: I simply said that it was not guaranteed. 


Senator Carter: No, there must be lost jobs in that 
respect and we are never going to recover unless we take 
some steps along that line. 


The minister concluded his presentation with a reference 
to the future and mentioned energy, space, ocean and, I 
. think, something else. However, with respect to energy, 
could you tell us something about your industrial strategy 
or sectorial strategy for energy; what problems are you 
_ zeroing in on in the energy field? 


. Hon. Mr. Jamieson: Of course, there was a huge book 
published only last week by my colleague, the Minister of 
' Energy, Mines and Resources, on this general issue. I, from 
the standpoint of the Department of Industry, Trade and 
-Commerce, which is the perspective in which I am address- 
ing the question, am primarily concerned in getting the 
maximum industrial benefits for Canada out of whatever 
initiatives are undertaken. In other words, the offsets 
_ problem and the business of procurement within Canada 
of materials that are used in the Arctic, offshore and in 
other regions. That is the principal responsibility of my 
department in that regard. The Department of Energy, 
Mines and Resources is the lead agency, as it were, in 
determining what energy policy, per se, will be. 


I could answer a specific question or more, if you had 
' them. 


terms of windmill and eggbeater generators, which have a 
wide application in areas in which there is the constant 
'wind of a certain velocity and, particularly, in isolated 
Arctic regions, and other countries are in the field. Is this 
-one of the reasons you think we should keep out of it, 
because other countries are there? 


Senator Carter: To be specific, then, let us think in 


Hon. Mr. Jamieson: I do not think Industry, Trade and 
Commerce should be in it, unless there was a very definite 
market potential for it, that is, in the export field. I think it 
is very much in line with what ought to be done by other 
agencies which have some responsibility for research, for 
technological development, things of that kind. It is not 
the sort of thing we would normally enter into. 


We are back to the basic point that if a company in 
Canada had some thought that it could develop some low 

cost energy generating kind of system, be it wind or what- 
) ever, and came to us and made a logical case, then they 
would be eligible under our development programs. I don’t 
know if anybody has. 


\ 
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The Chairman: Provided it is a company. 


- Hon. Mr. Jamieson: Not necessarily. Perhaps, doctor, 
you may want to say something on that. 


Dr. Wagner: In that connection, gentlemen, there is some 
work being done on the matter of wind energy at the 
National Research Council. I would agree with the minis- 
ter that at this point in time that is a question of basic 
research. 


There are applications for these in some northern sta- 
tions. They are not very cost effective as far as we can see 
at the present time down here. So, they are not really very 
close to industry at this point in time but there is a 
watching brief being held on that as well as other things 
such as solar energy. 


The Chairman: Will your new bank, for instance, de- 
velop experts to look after the last innovation stage for 
these rather small projects? 


They do not require much venture capital, but very often 
the seed money is tremendously important. I was sorry to 
see that this was not spelled out in the legislation for the 
bank. 


Hon. Mr. Jamieson: You are speaking of the Federal 
Business Development Bank? 


The Chairman: Yes. 


Hon. Mr. Jamieson: It has a fairly broad mandate. My 
guess is it is adequate to deal with that situation. 


If I could link this to another question to the commit- 
tee—if I am not presuming too much—the FBDB has very 
much the same kinds of problems we are talking about, in 
terms of assignment of research and development funds, 
that is, how do you decentralize. 


The FBDB is doing considerably better than it used to, in 
terms of the various regions of the country. There is no 
reason to think that if someone came up with a worth- 
while, as you have described it, venture capital proposition 
on energy or anything else that FBDB would not look 
favourably upon it, or that they would not get research and 
development funds. 


The big question, in this context, is how does the chap in 
Newfoundland or Saskatchewan or somewhere, who has 
not got the skills within his particular company to go at 
this in the right way, how do we make ourselves more 
responsive to that kind of situation, and perhaps even ata 
higher risk put money into something that looks promising 
and has some potential. 


The Chairman: It is now 5.30. I think we have had a 
fairly full afternoon. 


Senator Bell: May I ask one short question? 
The Chairman: Yes. 


Senator Bell: Is the Sheraton Park Science City concept 
a valid one, in your opinion? 


Hon. Mr. Jamieson: I am not sure I know about it. 


Senator Neiman: It is the Ontario research sponsored by 
the Ontario government, just on the outskirts of Toronto. 


Senator Bell: You have private companies coming in. 


Hon. Mr. Jamieson: That is a short question requiring a 
tremendously long answer because one subject we did not 
touch on today was the overlap between what provinces 
are tending to do in this whole field, and how much 
correlation there should be. 


We have heard a lot today about the necessity to get 
departments working more closely together, but I think 
some of the things that are being done at the provincial 
level are quite good. However, as with a lot of things, our 
assessment is that the smaller provinces, in particular, are 
probably more likely to have losers than if the whole thing 
were correlated. 


In other words, there is a tendency to support impracti- 
cal kinds of things. I am not relating that as the answer, so 
it does not come out tomorrow that I condemn the Ontario 
project, because I know nothing about it. 
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There certainly is room, however for closer co-operation 
between the federal and provincial governments in this 
whole field. 


Senator Bell: May I ask one more question? It concerns 
the Foreign Investment Review Board. I am thinking of a 
reverse situation where we have a small steel company in 
Canada that is doing very well. It is expanding, but it hasa 
large percentage of American ownership. They wish to buy 
their way out. They would like to take over a Canadian 
company so that they can increase their earmings and buy 
their way out. They can, with research help, develop, I 
suppose, a structural steel component that they were get- 
ting from Australia. These things are all lumped together. 
This is a Canadian company with American majority 
shareholders. They cannot get out from under because the 
Foreign Investment Review Board looks at this as an 
American company. Here is a Canadian company which 
wants to buy out, but which will go down the drain 
because it is being mismanaged, jobs will be lost, and so on. 
Are you finding that you are tripping over all these great 
things we are setting up? 


Hon. Mr. Jamieson: There are unquestionably problems. 
Thank God not many of them are as complicated as that 
one. We do have difficulties. For instance, a small Canadi- 
an company that wants to expand, that does not have the 
capital, and so on, which needs a linkage with a large 
company in the United States and therefore control is 
likely to be lost in the process—that is not uncommon. One 
of the more difficult questions is a family-owned company. 


Senator Bell: Which is what this is. 


Hon. Mr. Jamieson: Those cases are exceedingly dif- 
ficult to decide upon. The ultimate test one has to apply is 
the one in the act, namely, is it of significant benefit to 
Canada? I have found no way yet, except in the broadest 
terms, to set down guidelines across the whole application 
of the act. I have discovered that we have to look at it 
almost on a case by case basis and in the process build up 
what one might call case low for reference in the future. 
But in these early stages we have to look at them one by 
one, and a case like that one would undoubtedly give us 
real trouble. 


Senator Bell: We trip over our own helpful aids. 
Hon. Mr. Jamieson: Often. 


The Chairman: Before we leave, I understand, Mr. Min- 
ister, that we will now get the Sharwood report? 


Hon. Mr. Jamieson: I would hope that I would be able to 
put it in your hands before the summer. 


The Chairman: With or without your views? 
Hon. Mr. Jamieson: Yes. 


The Chairman: And an appropriate version of the Cabi- 
net document? 


Hon. Mr. Jamieson: Yes. On the former, I have to make 
some inquiries as to protocol. I believe I would have to 
table it, or something of that nature. It is my intention to 
do that. 


The Chairman: Thank you, Mr. Minister. 


The committee adjourned. 
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Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
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Wednesday, May 19, 1976 
(21) 


Pursuant to adjournment and notice, the Special Com- 
mittee of the Senate on Science Policy met this day at 3:40 
p.m., the Chairman, the Honourable Senator Lamontagne 
presiding. 


Present: The Honourable Senators Bourget, Cameron, 
Carter, Godfrey, Grosart, Haig, Hicks, Lamontagne, Lang, 
Neiman, Rowe and Yuzyk. (12). 


In attendance: Messrs. Philip J. Pocock, Director of 
Research, and Jacques W. Ostiguy, Chief of Administra- 
tion. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses from the National Research 
Council of Canada were heard: 


Dr. W. G. Schneider, President; 


Mr. W. A. Cumming, Vice-President, 
(Laboratories); 


Dr. R. D. Hiscocks, Vice-President, 
(Industry); 


Dr. Pierre Grenier, 
Member; 


Dr. Gilles Julien, Director, 
Office of Grants and Scholarships. 


The Chairman made an opening statement, during which 
it was Agreed to print as an appendix to the Committee 
Proceedings of this day, certain selected sections of the 
brief presented to the Committee by the National Research 
Council of Canada. (The brief in question will be printed as 
an appendix of the proceedings at a subsequent meeting at 
which officials of the National Research Council of Canada 
appear). 


During the question period, the Committee Agreed to 
print, as an appendix to this day’s proceedings, the com- 
plete list of officers and members of the National Research 
Council of Canada. (See Appendix “20*). 


At 5:40 p.m., the Committee adjourned until 3:30 p.m., 
Wednesday, May 26, 1976. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Wednesday, May 19, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 3.40 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, today we will hear 
the representation of the National Research Council. I am 
pleased to welcome on your behalf Dr. Schneider and his 
colleagues. I remember that during our first inquiry, in 
1968 and 1969, NRC’s first brief dealt with general issues of 
science policy, including its general role in this area. That 
first presentation had to be supplemented subsequently by 
a more direct and detailed response to the questionnaire 
which had been circulated by our committee. I have to note 
that on this occasion NRC has followed the opposite 
approach and its presentation is limited to a response to 
our questionnaire, providing a great abundance of detailed 
information, but that it does not deal with important and 
more general areas of science policy. 


While Dr. Schneider in his letter of transmittal to me 
mentioned that Mr. Drury had already commented on the 
committee’s recommendations concerning NRC contained 
in volumes II and III of our report, I hope that the minis- 
ter’s rather brief observations will not prevent us today 
from returning to those issues and recommendations 
during the discussion period. The abundance of material, 
most of which has already been published, raises the ques- 
tion of printing. I do not think that we should print the 
exhibits as appendices to our proceedings, as they are 
fairly voluminous, as you can see. As to the main reply to 
our questionnaire, I suggest that we should reproduce only 
the information which is not otherwise available and that 
we should leave the selection of excerpts to our Director of 
Research, Mr. Pocock, in consultation, of course, with the 
appropriate officials of NRC. 


Do you accept this suggestion? 
Hon. Senators: Agreed. 


The Chairman: Mr. Pocock will be in contact with you 
and your officials, Dr. Schneider, and will make a selection 
of excerpts. 


As to the procedure we should follow today, I suggest 
that we should go through the brief section by section as 
closely as possible. In this way we will be able, I am sure, 
to ask all the more general questions that we may wish to 
raise as we go along. I propose, however, that at approx1- 
mately five o’clock today we should start to discuss section 
2.9 at page 149 of the main brief, dealing with projects. 
Honourable senators who were members of this committee 
in 1968 will remember that Senator Grosart had devoted at 
that time special attention to this very important issue. I 
have asked him to do the same with respect to the present 


occasion so that I would expect that starting at approxi- 
mately five o’clock Senator Grosart will lead the discus- 
sion with respect to this specific area. If we are not fin- 
ished with it by the time we adjourn we will, of course, 
continue next week, when I presume you and your col- 
leagues will be available Dr. Schneider. If this procedure is 
acceptable, we should now move to the brief and I am 
waiting for questions. 


If members of the committee are not yet ready to ask 
questions, I might start with respect to the section on page 
1 headed 2.1, “Organization” where you say that NRC 
reports to Parliament through a designated minister. 
Would you care to define more precisely the role of that 
minister? Is he, for instance, a mere spokesman or inter- 
mediary for NRC in its relationship to Parliament, or does 
he actually participate in managerial and policy decisions 
of the council? There is always some confusion with 
respect to Crown corporations, as you very well know. 


Dr. W. G. Schneider, President, National Research 
Council of Canada: Yes, Mr. Chairman; first of all, the 
title of ‘‘designated minister” is one that I think has been 
adopted and is now used in the NRC Act. 


The Chairman: Yes. 


Dr. Schneider: This means effectively designated by the 
Prime Minister. As far as his function is concerned, I 
suspect to some extent this depends on the style of particu- 
lar ministers. In this case I can only refer to Mr. Drury’s 
style. That is, as you have mentioned, that he reports for 
NRC to Parliament. He is the minister to whom NRC 
reports, but he will also tell you, as he has told me, that as 
designated minister he is not responsible for NRC as there 
is an advisory council appointed by Order in Council and 
in effect the legislation, or at least this is the way it is 
interpreted by Mr. Drury, provides for an outside advisory 
body to assume many of the functions which normally 
would be carried out in a different manner for, let us say, a 
department or another structure. In other words, the out- 
side advisory council is intended to advise on the opera- 
tions, the functions of the council, review and supervise its 
work and, of course, there are many other built-in supervi- 
sory evaluation and monitoring activities by central agen- 
cies, such as Treasury Board, MOSST and others. However, 
the role of the minister is primarily that of the minister to 
whom the National Research Council reports and to whom 
we go when we have problems. There are, of course, also 
certain legal statutory requirements, such as the signing 
authority, approval of appointments, capital budgets and 
so on. 


The Chairman: So that the relationship between NRC 
and the minister is more or less like the relationship 
between the CBC and the minister—not responsible, but 
the minister designated to be the spokesman for the CBC 
in Parliament? 
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Dr. Schneider: There is a difference, I believe; CBC 
comes under another schedule. There are, I believe, four 
schedules for Crown corporations. The NRC is a depart- 
mental corporation, schedule B, under the authority of the 
Financial Administration Act. In other words, as far as 
financing and budgetary matters are concerned we are no 
different from a department. However, other Crown corpo- 
rations, which are closer to a commercial operation, would 
come under another schedule, so there is this distinction. 


Senator Hicks: Mr. Chairman, I am not sure from what 
Dr. Schneider said that I followed him correctly. When you 
refer to the outside advisory council, to which the minister 
referred, do you mean the National Research Council and 
its 17 members in addition? 


Dr. Schneider: That is right. 
Senator Hicks: That is the council itself? 
Dr. Schneider: Yes. 


Senator Hicks: So you were referring, then, to the Na- 
tional Research Council? 


Dr. Schneider: Yes; they are the body charged with the 
responsibility of advising on the work of the council and 
its structure and organization and of giving guidance to 
the various programs it undertakes, and of monitoring, 
evaluating and reviewing its work. 


Senator Godfrey: Do I understand that the Council has 
no direct power, the National Research Council members 
of 17? 


Dr. Schneider: Oh, yes, they do in fact under the act. 
Precisely. They supervise the programs of the National 
Research Council and these are under their general 
direction. 


Senator Godfrey: I was on Canada Council. I often felt 
like an outsider, but I never officially referred to it. 


Dr. Schneider: 
different. 


The Canada Council is somewhat 


The Chairman: The Canada Council is not even an 
agency of the Crown. 


Senator Grosart: Well, you set it up. 


Senator Bourget: Would it be possible to have a list of 
the members of the Council? 


Dr. Schneider: Of our Council? Yes. We would be happy 
to provide that together with their affiliations. I apologize 
for not having that with me, Mr. Chairman. We have such 
a list in our annual report, but I failed to bring a copy with 
me today. 


Senator Bourget: Are most of them replaced or retired 
after three years, normally? 


Dr. Schneider: The normal term is three years, but there 
is a possibility of reappointment for another three years. In 
the normal course some will be reappointed for an addi- 
tional three years. 


Senator Hicks: A goodly number are in fact reappointed. 


Dr. Schneider: Yes, probably half or less than half. It is 
something of that order. 


Senator Hicks: Perhaps the personnel of the Council 
might be listed in the minutes of this meeting for easy 
reference. 


The Chairman: All right. 


Dr. Schneider: We will be happy to provide that infor- 
mation, Mr. Chairman. 


The Chairman: Again on this section I would like to try 
to relate your research activities to your organizational 
chart which appears on page 3. You say that your labs have 
now been divided into three main groups, which appear on 
that chart. Would it be true to say that your basic and 
exploratory research and your long-term research are con- 
centrated in your physical, chemical and biological science 
labs, and that your industrially-oriented research and de- 
velopment activities are concentrated in your engineering 
labs? 


Dr. Schneider: That is perhaps too strong a description. 
The Chairman: It is just a question of emphasis, really. 


Dr. Schneider: To some extent. First of all, this organiza- 
tion chart has become obsolete in that we have just made a 
new appointment. You may know that one of our vice- 
presidents, Dr. John Keys who, just looking at this organi- 
zation chart, was vice-president for program development 
and also had responsibility for a number of activities 
shown here, has recently been named Assistant Deputy 
Minister in the Department of Energy, Mines and 
Resources. As a result we have now made a slight reorgani- 
zation and some reallocation of duties of the existing 
vice-presidents. A new vice-president has been named who 
will take up his duties on June 15. He will now be calied 
Vice-president Responsible for Personnel and Administra- 
tive Services, including such things as collective bargain- 
ing. Consequently, we have made some reallocations of 
duties. 


The Chairman: But he will have nothing to do with the 
labs. 


Dr. Schneider: He will have nothing to do with the labs. 
One of the purposes here is to lighten the load of one of our 
vice-presidents, namely Bill Cumming, who had been 
responsible not only for laboratory operations but also for 
a lot of other things. He will now concentrate on the 
scientific programs of the laboratories. 


When you talk about division of laboratories into three 
groups, the division shown here is really for the conveni- 
ence of the management committee. There is no formal 
division, nor have we created another layer of administra- 
tors here. Rather, these group directors are chosen to act as 
members of the management committee for a period of 
years, probably three years, and in that capacity they 
represent the particular grouping of laboratories in the 
deliberations of the management committee. They work 
closely with the other directors in their particular group. 
Outside of that there is no formal division. 


These are all different sets of laboratories and with 
respect to their role and function it is true that the group 
in the biological sciences and in the physical and chemical 
sciences do a greater proportion of long-term research and 
perhaps somewhat less development and applied research; 
although they all do quite a large amount. On the other 
side, the engineering laboratories are putting a greater 
emphasis on applied research, and to some extent develop- 
ment where they work with industry, as well as a certain 
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amount of basic research. This is what you would expect, I 
think. 


The Chairman: Yes. Empirical studies have shown that 
scientists and engineers very often respond to quite differ- 
ent motivations and apply different methodologies and 
require different types of management and working condi- 
tions. Do you use different administrative principles and 
procedures for your science laboratories, where your curi- 
osity-oriented and long-term development research is, let 
us say, concentrated, and different methods for your engi- 
neering labs? 


Dr. Schneider: To answer that in a general way is a bit 
difficult. The easiest dinstinction is between those projects 
which, let us say, are closer to the applied area. When we 
have defined such a project which we have either been 
asked to undertake or which has ended up as a joint 
undertaking, perhaps with some outside laboratories or 
other departments, we put together a project team and 
there would be a project leader. This is handled in that 
way. 


On the other hand, for example, a physicist doing fairly 
basic work on long-term research may have a group work- 
ing with him. The ideas for that research are largely 
generated internally, and provising ideas are followed up. 
In that sense there is a difference in how you go about it. 


Accordingly with respect to the management responsi- 
bility of the director, if you compare the different laborato- 
ry units, it becomes a question of what sort of mix you 
have between project research on the one hand an program 
research on the other. 


The Chairman: I remember that in 1972 Dr. Solandt in 
his last report as Chairman of the Science Council suggest- 
ed that pure research groups in NRC be organized into an 
institute for pure research which would report to NRC’s 
president and Council, but which would be administrative- 
ly separate from th applied laboratories. What do you 
think of that proposal? 


Dr. Schneider: First of all, in today’s climate, at least 
within government, a laboratory set up entirely for the 
purpose of doing basic research would have a difficult time 
surviving in the long term. The pressures on it to be doing 
other things other than basic research, for one thing, would 
be very great. I think that is a minor point. I think really it 
would then have to be evaluated on performance. 


In our view, a more important consideration is the inter- 
relationship between those people in the laboratory doing 
fairly long-term or basic research, or attempting to be on 
the forefront of a particular area of science, and the kind of 
feedback and interaction that they can provide to other 
people in the laboratory. They become an expert in a 
particular area, where they are up on all the latest 
advances in their field. They can be of tremendous value in 
helping other people working in related areas, but perhaps 
with a more applied objective. 


I think this kind of feedback interaction, synergism is 
essential. I think if you have people in a laboratory doing 
only applied work, very soon they will get behind with 
what is happening in the forefront of the field, because 
they are preoccupied with the particular objective they 
have, and some application they want to get in place as 
soon as possible; and without the contact of people being in 
the forefront, they may miss very important opportunities, 
and I think eventually the standard of the science they do 
would become more mediocre. 


The Chairman: Do you not think that even if they were 
separated, administratively speaking, they could still talk 
to each other and they could move from the institute to the 
other labs, or to other government labs or other places? 


Dr. Schneider: In a sense this does happen. It is a 
question of degree. For example, we have, as has been 
mentioned in this report, fairly recently put together all 
our activities in astronomy-astrophysics into what we have 
called the Herzberg Institute of Astrophysics, in honour of 
Dr. Herzberg, our Nobel laureate. This has brought to- 
gether in one unit—not necessarily under one roof, because 
some groups are in other parts of the country—at least an 
identification in the one organizational unit; and, of 
course, there is still the possibility of interaction and 
communication with the other laboratory groupings. 


I think that when this is convenient to do so, you do it. I 
do not think there are many sort of rigid guidelines or 
optimum organizations. I think that organizations are a 
means to an end. In the end it is the people that count. You 
can have a good organization, but if the people do not want 
to make it work, it won’t work. Or you can have a bad 
organization, but if they are good people and they want to 
work together, it will work perfectly. 


The Chairman: I think you need both: good people and 
good organizations. 


Dr. Schneider: That is so. 


The Chairman: Apparently this grouping on the chart 
does not have too much meaning. I was going to ask if you 
had a distribution of expenditures between these three 
groups of laboratories. 


Dr. Schneider: With the laboratories? 
The Chairman: Yes. 


Dr. Schneider: I thought you meant under the respon- 
sibilities of the vice presidents. I could not give it to you 
for the laboratories at this moment, but we can dig it up 
for you. I would like to correct an implied misunderstand- 
ing about our most recent re-organization. The chances 
which have been made are not that radical. The laboratory 
groupings remain as they are. The management committee 
remains as it is. Some of the duties of the vice presidents 
have been reallocated. But basically, in budgetary alloca- 
tions, we have a number of votes, as you know, attached to 
these programs, and in each case the particular votes 
would be assigned under the responsibility of a particular 
vice president. ; 


The Chairman: We have received a number of criticisms 
from biologists in the universities to the effect that there is 
not enough money available for biologists in universities 
and that perhaps there was too much intramural activities 
in your labs in the biological field. That is why I was 
asking the question, in order to have this kind of break- 
down of your expenditures between these three groups of 
labs. It would be useful to us. 


Dr. Schneider: We could do that. On this point... 


The Chairman: I intend to come back to that later. I am 
sure other members of the committee will want to touch on 
that also. I do not want to raise that issue now. I just 
wanted to know if we could get the figures. 


Senator Grosart: Has anyone not complained that they 
were not getting enough money from NRC? 
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The Chairman: I think there was a special lobby, so far 
as biologists are concerned, as far as I know from the 
number of letters I have received from various biologists in 
universities across the country. 


Dr. Schneider: Are you sure they were referring to 
biology in NRC, because there was a study done a number 
of years ago and more recently which has now been pub- 
lished by the Science Council. They strongly urged that 
the biology research being done at NRC should be main- 
tained and expanded. The committee which put this report 
together were largely academics. 


The Chairman: Very often the academics do not agree. I 
can show you quite a number of letters complaining about 
this. I want to raise that at a later stage when we come to 
your granting function. 


Senator Carter: Dr. Schneider referred earlier about 
following up promising ideas. Before we get too far from 
the subject, I wonder if he would tell the committee of any 
current projets going on, sponsored by the NRC, which he 
finds to be of an exciting nature and of great promise to 
Canada? 


The Chairman: Senator Carter, I am sorry, but I do not 
think you were here at the beginning. I said at the begin- 
ning that we would discuss this particular issue, which is 
very important, when we came to page 149, where there is a 
list of projects. We will come to that about 5 o’clock. I have 
asked Senator Grosart to lead a discussion on this, and you 
will have the opportunity to raise questions at that time. 


Senator Carter: If I remember correctly, when NRC was 
before us on the last occasion, they stressed the importance 
of long-term R&D compared with response to short-term 
problems. Can he tell the committee what fields of science 
and technology they are concentrating on at the present 
time? 


The Chairman: It seems to me that that is a supplemen- 
tary to your first question. 


Senator Carter: No, because you were talking about 
expenditures... 


The Chairman: I am sure you will have the opportunity 
later. Let us try to be as systematic as possible and deal 
with the sections. You will have plenty of opportunity to 
raise that question later. Are there any further questions 
directly related to the first section? I would propose that 
discussion of the section appearing on page 9 dealing with 
formal agreements with foreign organizations be delayed 
until we reach page 23, section .2C, subsection 4, which 
deals also with international relations. Is that agreeable? 


Hon. Senators: Agreed. 


The Chairman: According to the brief, I see that we are 
at page 12. This section deals with your major programs. 
Program A, for the most part, deals with your internal 
programs or intramural activities. Are there any questions 
on that part of the brief? 


Senator Carter: Mr. Chairman, I am a bit lost as to what 
type of questions you wish. 


The Chairman: I think general questions about the 
orientation of the activities, but not questions on specific 
projects. 


Senator Carter: To my mind, that would be a waste of 
time. We can talk in generalities all afternoon, but unless 
we get down to specifics it is not going to mean very much. 


The Chairman: Well, let’s talk about generalities until 5 
o’clock. As I said at the beginning, we will be specific after 
5 o’clock. I have some questions to ask which are fairly 
general. 


Your minister, Mr. Drury, when he appeared before the 
committee, stated that the government intended, and I 
quote: “—to encourage the agency to make a significant 
internal shift in emphasis towards support of Canadian 
industry.” The agency he spoke of, of course, is the NRC. 
Have you received any encouragement from the govern- 
ment to move in that direction; and, if so, to what extent 
have you responded to that encouragement? 


Dr. Schneider: First of all, let me say that when we talk 
about “a significant shift towards industry”, we do not 
necessarily mean more in-house programs. We mean a 
concentration on activities, research projects, and so forth, 
preferably where industry either participates or carries it 
out within industry. We have very definitely moved in this 
direction. Certainly, one of our priorities, and one of the 
priorities of the government, at the present time, is to help 
build up industry’s capability, both towards innovation 
and in remaining competitive in existing activities. 


As far as the laboratory programs are concerned, these 
are largely intended to be complementary to the work of 
industry, and not to undertake work in our laboratories 
that we feel could best be done in industry, such as product 
development or process development. If there is some long- 
term promising idea of the kind that industry is not likely 
to undertake, then we would consider undertaking such a 
project in our laboratories. 


As an example, we are looking at the present time at the 
possibility of a national program on thermal fusion, which 
would be advanced technology. No final decision has yet 
been made on that project, but you may have heard about 
it. It is probably a long way down the road. At the present 
time, however, industry would not feel that it could allo- 
cate funds for such a project because of the risk involved. 
One simply doesn’t know when it might pay off. 


That is one example of a project involving advanced 
technology that might be done in-house. Other in-house 
programs might be shorter term and perhaps more related 
to providing unique facilities that industry needs to test 
some of its models or designs, such as we have in hydraul- 
ics, ships lab, in the wind tunnels or, on the aircraft side, a 
low temperature facility where industry can test model 
performance under extreme conditions, and so forth. These 
are facilities that are made available to industry. We are, of 
course, paid by industry for the use of these facilities. This 
is another type of assistance. 


The Chairman: But this is not a new activity. This is a 
continuing activity. 


Dr. Schneider: It is ongoing, but it does demonstrate the 
way we work with industry and complement industry, but 
not try to compete with it. We are very careful to avoid 
trying to compete with industry. If one of our scientists, as 
a result of his work in research, feels that there can be a 
very important application for something, he will take it 
far enough to see whether or not it is feasible, and perhaps 
as far as a lab demonstration, but at that point we insist 
that the next stage of development, the development of the 
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prototype or a pilot plant, or this type of thing, be contract- 
ed out to industry. We would not pursue that in our 
laboratory. 


Senator Grosart: What page are we on, Mr. Chairman? 
The Chairman: Page 12. 


Senator Grosart: You cautioned Senator Carter earlier, 
Mr. Chairman, I am afraid Dr. Schneider is now doing 
what you would not allow Senator Carter to do, in that he 
is going all through the brief dealing with sections relating 
to industry, and everything else. Is it the intention to go 
through the brief section by section or not? 


The Chairman: I think my question was relevant to that 
section. It was a general question. I understand now from 
the answer that the sifnificant shift to which the minister 
referred has nothing to do with the intramural activities of 
the council; rather, he was expressing the hope that there 
would be more grants and contracts given to industry 
through the council’s program of assistance. 


Senator Hicks: This includes grants? 


Dr. Schneider: The IRAP program does involve grants, 
but it is cost-sharing. We pay something in the order of 50 
per cent, or less. These are in the form of grants as opposed 
to contracts, or agreements, if you like. 


The Chairman: Senator 
question. 


Carter, I believe, had a 


Senator Carter: I should like to get clarification of what 
Dr. Schneider was saying, Mr. Chairman. As I understood 
his statement, if a project got to the stage of developing a 
prototype, that work would be contracted out to industry. 


I am wondering whether the reverse is true. In other 
words, if industry, in the development of a project, comes 
across a problem with which it cannot cope, would the 
NRC then take over and try to resolve that problem? 


Dr. Schneider: Yes, we would respond. We would not do 
the totai development, of course, in terms of carrying on 
with the project, but we would certainly assist industry in 
overcoming any problem. The industry concerned would 
probably work very closely with us towards the solution, 
and once the problem is solved, industry would continue to 
develop the project on its own. 


Senator Bourget: How closely do you work with indus- 
try? How do you know the needs of industry? Are you 
aware of industry’s needs through industry’s members on 
your council, or do you have some means by which you can 
determine industry’s needs? 


Dr. Schneider: Both, senator. There are many contacts 
and many mechanisms. I do not know whether you wish 
me to elaborate on all of them. 


The Chairman: There is a later section in the brief 
which deals with that aspect of it. Perhaps you can reply 
briefly at this stage. 


Dr. Schneider: Briefly, there are several levels of con- 
tact. About half on our council members come from indus- 
try, representing different sectors of industry and differ- 
ent parts of the country. They bring a certain contribution 
to this particular area. In addition, we have quite a number 
of associate committees, advisory committees and special 
ad hoc committees, particularly in areas where problems 
have been identified, through which we work with indus- 


try, and then, of course, there are contacts through 
individuals. Industries come to us seeking our help. We 
also have, through the Technical Information Service, a 
number of industrial field engineers who go around visit- 
ing companies, mainly smaller companies, to help them 
with their problems or to bring their problems to our labs 
for solution. 


The Chairman: Senator Carter had a question a moment 
ago with respect to the importance of NRC to basic 
research. You may ask that question at this point, if you 
wish, Senator Carter. 


Senator Carter: I do not quite know what the question 
was now. In any event, I believe it commenced by referring 
to the long-range R&D as opposed to just brush-fires or 
meeting temporary problems. I believe my question was: In 
what fields is NRC now concentrating their long-term 
R&D? 


Dr. Schneider: The highest priority area at the moment 
in long-term R&D is in connection to what we have termed 
research related to long-term problems of national concern, 
such as energy, food research, building, construction and 
transportation. However, these have very specific objec- 
tives and are also being developed into integrated pro- 
grams at the federal level. That connected with energy is 
already in place; the others are in process. There may be 
others, such as ocean technology. There are long-term as 
well as some short-term problems involved, which we feel 
need a good deal more emphasis. This is certainly one area 
to which NRC is presently giving priority. 


In terms of other research... 
Senator Carter: Basic research? 


Dr. Schneider: Basic research and long-term, I men- 
tioned astrophysics and astronomy. This is an area which 
has become very exciting; there are many new develop- 
ments and ways of approaching this through, for example, 
space telescopes. It is an area in which we will see many 
advances and is one for which NRC has the mandate, and 
to which we see some priority being given. 


The other major one is molecular biology, in which a 
number of advances now are possible. This is becoming a 
very promising field and in some areas we are already 
getting some very good payoffs. 


These are just two examples. 


The Chairman: I have a question referring to the top of 
page 13. You mention later on in your brief and in your 
annual report that you devote approximately 25 per cent to 
30 per cent of your activities to basic and exploratory 
research. Would you have similar figures for the other 
types of research, which are described at page 13, for 
long-term? 


Dr. Schneider: Basic and exploratory research is at 
present 26 per cent. These are operational costs. The 
research on long-term problems of national concern at 
present is 23 per cent. As I mentioned, this is one that has 
high priority and we can expect to see it grow. Research in 
direct support of industrial innovation and development is 
17 per cent. However, let me emphasize that this is just the 
in-house part; a good deal of it is extra-mural. 


Senator Hicks: This does not include the grants and 
contracts which might be made with individual enterprises 
and businesses? 
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Dr. Schneider: Research to provide technological sup- 
port of social objectives, 13 per cent; national facilities, 
which includes wind tunnels, radio telescopes and so on, 12 
per cent; and finally, research and services related to 
standards, nine per cent. 


Senator Grosart: Does this account for your entire 
budget? 


The Chairman: No; it is only intra-mural. 
Dr. Schneider: These are only operational expenditures. 


Senator Grosart: To what percentage of your total 
budget do these percentages relate? 


Dr. Schneider: The total budget for 1975-76 for the 
laboratory operations is $63.4 million; for 1976-77, the new 
estimates—I do not know if you wish that, but it is $76.47 
million. 


Senator Grosart: What percentage is comprised by the 
percentage figures that you gave us, because there is noth- 
ing here to say to what it refers? 


Dr. Schneider: I am sorry; these were total dollars; not 
percentages. If you would like to have the percentage 
breakdown, I can give that to you. Are you asking for the 
total? 


Senator Grosart: The figures of 26, 23 and 17 were 
percentages? 


Dr. Schneider: Yes. 


Senator Grosart: I am asking what percentage of your 
total budget is accounted for by those percentage figures. 


Senator Hicks: In other words, those figures add up to 
100. 


The Chairman: They must be related to your total 
intra-mural activities, of which the total is $74 million; this 
is on page 37. 


Dr. Schneider: The total, including capital and intra- 
mural, is $107.9 million; the percentages I gave you for 
operations total 64 per cent. So if we say 65 per cent or 66 
per cent we would not be far off. 


Senator Neiman: Mr. Chairman, my question I believe 
relates to page 14, the “Program B” heading, but perhaps 
another member of the committee has further questions on 
this section. 


Senators Hicks: I would like to try Dr. Schneider on a 
more general observation; I would like to provoke him into 
a reply. I am looking at paragraph 3 on page 13, that which 
begins “Research in Direct Support of Industrial Innova- 
tion and Development”. We all know that the level of 
industrial research in Canada is relatively poor compared 
with other developed countries, and so on. I do not propose 
to discuss the reasons for it; our branch plant economy and 
other such aspects are often mentioned. I suggest that the 
shift to which you referred in NRC’s emphasis in helping 
in industrial research and innovation and development and 
so on really cannot have a very significant influence on 
industrial research in Canada. This may very well be a 
misplaced attempt on the part of government to influence 
the quantity and quality of industrial research in Canada. 


Dr. Schneider: First of all, if you address yourself only 
to research, and we do not do anything else, then I would 
say you are right and we will not succeed. I think to 


develop and stimulate successful viable industry there has 
to be much more than just research. They cannot live on 
research. If they do not have markets, if they do not havea 
domestic market, if they are not able to compete with 
imports and that kind of thing, no matter how much 
research they do it is not likely to help them. Research is 
only one of the ingredients and it complements and has to 
complement the other things necessary to make a viable 
industry. 


Put it the other way: Once you have an industry which 
has found a specialized area in which they have some 
technology ahead of anything on the market at the present 
time—and we have a number of these which we have 
fostered and assisted, admittedly smaller companies which 
have found their special niche which they are exploiting— 
once such an industry has a head start, then in order to 
keep its markets and to be able to expand them, it has to 
keep finding new technologies in the next generation of 
products. Otherwise there comes a day when it is overtak- 
en. So it is very important. 


Now, we have, both through the Industrial Research 
Assistance Program and through some of the laboratory 
research, been able to support a lot of these good small 
companies. 


Another program which we may get into later, which I 
would very much like to talk about, we call PILP, Pilot 
Industry Laboratory Program. I think we have the oppor- 
tunity to assist these smaller innovating companies to 
develop specialized areas where they have advanced tech- 
nology and can get access to foreign markets, their domes- 
tic market being rather small. If we can develop enough of 
these companies and stay with it—it will take time; we 
cannot do this overnight—they will grow. Some will fail, 
but the ones that grow will diversify. I believe we can 
build an industrial base in this way. 


Senator Hicks: So you honestly believe my introductory 
statement was too pessimistic? 


Dr. Schneider: And too sweeping. We have to see these 
things in perspective, but the most important thing is to 
make sure we are on the right road and, if we know we are 
on the right road, to stay with it; because, it takes a long 
time to achieve these things. 


Senator Grosart: Mr. Chairman, the difficulty here is 
that casual references are being made to subjects in the 
introduction which are then dealt with in whole sections 
later. For example, the program Dr. Schneider just referred 
to, PILP, the Pilot Industry Laboratory Program, does not 
come until page 49. There is another section around page 20 
that deals with the whole question of relations with indus- 
try. It is a question of whether we pick them out and 
discuss them now or wait until we get to the sections. 


The Chairman: There is a lot of repetition, and that is 
why I am trying to at this stage get to the more general 
questions. Up to now we have discussed the apportionment 
of the budget between different groups of activities. We 
have not been discussing specific programs or projects. The 
difficulty is that there is repetition, and there are many 
intimately related matters dealt with in different sections. 
So I am afraid we will have to endure this for another half 
hour or so. 


Senator Grosart: All right; go ahead; it doesn’t matter. 


The Chairman: My last question deals with the kind of 
redefined role of NRC you have described in your annual 
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report and which is more or less reproduced in your brief. 
When Mr. Drury was before us I compared this redefined 
role with the description of NRC’s role given by Dr. Steacie 
in 1958. I found that the two descriptions were remarkably 
similar. I wondered if this redefined role in 1974 and 1975 is 
not a re-edition of the role already described almost 20 
years ago. 


Dr. Schneider: I do not know what you mean by “role”. 
The Chairman: The description you have given. 


Dr. Schneider: We are a national research agency. In 
other words, research is our business. That is, if you like, a 
_role. How you do this and what means you use to do it we 
can discuss, but how many ways are there to define a 
research agency at the national level which will have 
specific objectives which have been set out in our act? We 
are not suddenly going to become the post office or some- 
thing else. 


The Chairman: But you entitled that section in your 
report as a “redefined role.” I am not questioning what you 
are doing, but you have entitled the section of your report 
a redefined role, and I find that that role is similar to the 
one described in 1958. I wonder if your qualification here, 
“redefined,” was too strong, because it seems to me that 
this is the same role. 


Dr. Schneider: There were two main reasons, of course. I 
do not know whether you missed part of the preamble to 
the actual activities that were laid out, but as you know 
the government decided and announced in early 1974 that 
it was going to set up a separate council and separate from 
NRC the functions of the program of university grants and 
scholarships. That necessarily means a redefinition of 
NRC’s role. That was one of the factors. The others that are 
pointed out there are certainly a change of emphasis and, 
to some extent, a change of approach. I have already 
mentioned two of the areas in which the main changes of 
emphasis are occurring, and these are the main changes in 
the role that we foresee. This is why we have called it a 
redefined role and not a new role. 


The Chairman: Are there any other questions on this 
section? If not, we will move to page 14. Again let us try to 
restrict ourselves to the more general questions. 


Senator Neiman: Mr. Chairman, I noticed an article in 
one of our Toronto newspapers in the last day or so, which 
I am sure Dr. Schneider knows about, referring to research 
grants which were made by NRC. Without trying to recall 
the article exactly, I think the examples involved had to do 
with a number of scholarships or research grants given, a 
great number of which were for overseas or for research 
grants for people to go outside the country. There were no 
assurances given, in fact not even required by NRC, that 
the grantees of these scholarships would return to Canada 
once their terms had expired. I am not suggesting that I 
disapprove of this, but I would like to hear some comments 
from Dr. Schneider on the policy. 


Dr. Schneider: These are not so much grants but really 
scholarships and fellowships to permit young graduate 
students to continue their program of studies, or also at the 
post-doctorate level, to broaden their career and gain addi- 
tional research experience abroad in very specialized areas. 
First, I should say that the numbers are very small in 
comparison with the total. For the predoctoral students, in 
order to be permitted to hold this studentship award 
abroad, they have to make a case why it is necessary for 


them to go abroad. There are now very few areas where 
this is necessary, because our graduate schools in Canada 
are now fairly well developed. So there are only a few 
exotic areas where a student could not get comparable 
training in Canada. But nevertheless this is permissive if 
the student has a good case. 


Senator Hicks: Must it be Canadian? 


Dr. Schneider: Canadian or landed immigrant. At the 
post-doctorate level we are a bit freer, because the man 
who has taken a doctorate has done all his study in 
Canada. Certainly for the very good students it is very 
enriching to be able to go to a good laboratory abroad and 
spend some time there. I think it is an accepted thing. It is 
done by all countries. We are the recipients of many of 
these people to our country. I do not know whether their 
country insists that they come back, because I know that a 
lot of them stay in Canada. I should say, from our experi- 
ence of Canadians who have gone abroad to study at that 
level, that I do not know whether there are any who do not 
come back. If there are, they must be very few. 


Senator Cameron: On the matter of Indian students, 
what percentage of them would return to their homeland? 
My impression might be wrong, but it is that most of them 
stay here in one way and another instead of going back to 
help their own country, which needs that help badly. 


Dr. Schneider: This has been a concern of ours. It is true, 
and there are large numbers that want to come in. This 
was a bigger problem. I think it is now somewhat ameli- 
orated by the change in the immigration laws, or at least it 
is now possible for them to come in under student visas, 
which would oblige them to go back to their country if 
they wanted to come in as landed immigrants. But in any 
case, it is still relatively easy for someone who has a 
bachelor degree under the points system to come in as a 
landed immigrant and then pursue work at a university 
and stay. In other words, come in, in the first instance, asa 
landed immigrant through the usual channels. 


Senator Godfrey: On that point, when I was first on the 
Canada Council I discovered that 30 per cent of the doctor- 
al fellowships were given to landed immigrants. At that 
time you could get landed immigrant status very quickly. 
These were people who were quite often enticed over the 
border by professors who wanted bright people and said 
“Well, you will get a cheap education here, and I could get 
you a doctoral fellowship within a week of you landing in 
the country.” The Canada Council did—it took about two 
and a half years. I used.to bring it up about every third 
meeting—decide that they would require landed immi- 
grant status for at least one year to ensure that the person 
who came over had some intention of staying here. What is 
your experience? Do you require any length of time here 
for landed immigrant status? 


Dr Schneider: Yes. 


Dr. Gilles Julien, Director, Office of Grants and Schol- 
arships, National Research Concil of Canada: We ask 
them to be here for one year before they can get a 
fellowship. 


Senator Hicks: Here under landed immigrant status for 
one year? 


Dr. Julien: Yes. 


Senator Rowe: Senator Godfrey said that 30 per cent of 
the doctoral fellowships go to non-Canadians. By whom? 
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Senator Godfrey: By the Canada Council. Of the $10 
million a year that the Canada Council spent on doctoral 
fellowships, $3 million were going to people at that time 
who were landed immigrants. Most came over to take 
advantage of the program. There was no evidence that they 
were genuinely landed immigrants. 


Senator Rowe: How does that jibe with the percentage 
in the case of NRC? 


Dr. Schneider: Certainly if they have earned their doc- 
torate degree at a Canadian university, they may have 
come in as landed immigrants some years before that, but 
they will certainly be eligible, along with Canadian-born 
candidates, for the certain number that are awarded for 
study abroad. 


The Chairman: Are there any further questions on this 
subject? 


Senator Cameron: What percentage of Indian students 
actually go back? I have a feeling that a number come here 
and stay here. 


Dr. Schneider: If they now come in with student visas, 
they are obliged to go back. 


Senator Hicks: But this has only applied in the last year 
and a half. 


Dr. Schneider: Yes. There was a problem before. Also, if 
they can come in as landed immigrants in the first 
instance, through the normal channels, and then come to a 
Canadian university, they would be eligible after one year 
for all the grants and scholarships. But once they have 
been given landed immigrant status, they are treated as 
Canadian citizens. 


Senator Hicks: That is right, and Statistics Canada clas- 
sifies them as Canadians in its tabulations. 


Senator Carter: Are we still on page 13, paragraph two? 


The Chairman: We are on page 14, Program B. Are there 
any further questions? I am now at page 16, Program C. Do 
you find that this general service of information is really 
useful to the users. Very often these information systems 
are useful for the scientific community at large, but not so 
much for the users of the results of the research. 


Dr. Schneider: That is a question to which we have 
addressed ourselves. It is true that the scientific commu- 
nity is fairly well served, particularly in universities; but 
we are particularly concerned with the smaller industries, 
industries generally, the public, and so on; and to deter- 
mine what the potential market of clients are, we have 
started a pilot program before we attempt to develop this 
nationwide network of scientific and technical informa- 
tion. It is to evaluate precisely this question: what kind of 
information do these people need, what form do they want 
the information in, what kind of service do they want, how 
quickly do they want it, and those kinds of questions. That 
is the purpose of the pilot referral centre which has been 
established outside of Toronto, before we go much further 
with the planning. 


There is also the question ultimately of what kind of 
information, or, if they are provided these services, are 
they prepared to pay for them, because hopefully once the 
network is established and we are providing the services, 
hopefully the operating costs can be recovered. It comes 


down to what value you attach to it to see whether it could 
be a viable system across the country. 


The Chairman: Pages 17 and 18 comprise more or less a 
repetition of pages 12 and 13, going back to your activities. 


Moving to page 19, “Functions and Responsibilities.” The 
first one is “Relations with Other Federal Agencies.” 
Referring to your chart on page 5, it seems to me that you 
are doing a good deal of intramural research on matters 
which are closely related to the field of agriculture, such 
an animal and cell physiology, plant cell and bacteria 
culture, and so forth. There are quite a number of other 
areas set out on that chart. How do you arrange your 
programming in relation to the Research Branch of the 
Department of Agriculture? 


Dr. Schneider: We have very close cooperation with the 
Department of Agriculture. Certainly, before any new pro- 
gram is implemented, it is always discussed with the 
Research Branch of the Department of Agriculture. The 
National Research Council usually takes responsibility for 
the longer term research. The Department of Agriculture 
feels that it simply cannot undertake such programs 
because of the pressure on it for the shorter term programs. 
I could give you a number of examples at the Prairie 
Regional Laboratory where we have worked very closely 
with the Department of Agriculture. We have had some 
very successful programs. The rapeseed program is a good 
example. Another one is the field peas, the legume seeds 
that are now under development. The NRC laboratory, 
which has specialized in plant science, does more of the 
longer term, fundamental plant chemistry aspect of it, 
whereas the Research Branch of the Department of 
Agriculture would concentrate on the shorter term plot 
tests, and some of the genetic breeding tests, and so forth. 


The Chairman: How are your relations with the Depart- 
ment of Agriculture structured? Do you have a joint com- 
mittee, or is this done on a personal basis, a scientist-to- 
scientist basis? 


Dr. Schneider: There are various mechanisms of contact 
at every level. I mentioned earlier that the food R & D 
program, which we hope will be a federal-integrated pro- 
gram, is currently being discussed with the Department of 
Agriculture and other departments. There is also a cou- 
pling of a number of the committees that we have for 
university grants. There are obviously a number of univer- 
sity projects that are of interest both to the NRC and the 
Department of Agriculture, and scientists from the Depart- 
ment of Agriculutre serve as members of committees that 
evaluate these projects and monitor them. There are also 
contacts at the working level on a scientist-to-scientist 
basis between the NRC and the Department of Agriculture. 
The Department of Agriculture has several advisory com- 
mittees, CASCC being one of them, and there is also 
overlapping between some of our people and the depart- 
ment’s council. There are many interdepartmental commit- 
tees, such as that on pesticides, on which we have 
representation. The Department of Agriculture is repre- 
sented on the advisory board for the Prairie Regional 
Laboratory. 


Senator Cameron: Isn’t it also true that you have units 
on university campuses? 


Dr. Schneider: Yes. 


Senator Cameron: On all university campuses, or just 
some? 
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Dr. Schneider: Just some. Of course, the Department of 
Agriculture also has such units. In Saskatoon, for example, 
there is both a Canada Department of Agriculture labora- 
tory and our Prairie Regional Laboratory. Both labs are 
quite close and collaborate on many projects, and also with 
university departments. 


Senator Neiman: Is there any mechanism whereby you 
can ensure that a proposed program has not already been 
undertaken by some other body? 


Dr. Schneider: Very much so, senator. We always make 
sure that there is no duplication. It can happen that one 
may escape, but we know whom to consult when a particu- 
lar program is proposed. 


I might add, the scientist who is going to undertake a 
program is not going to undertake a program which he 
knows someone else is working on. First of all, he does not 
want to duplicate and, secondly, he wants to be first with 
something. There is almost a kind of natural selection. This 
can also go too far in the sense that everything becomes too 
fragmented. We sometimes have to draw these people to- 
gether and try to get a synthesis in a type of program 
where several aspects of the same problem would be sub- 
ject to investigation and coordination. 


The Chairman: Are there further questions on relations 
with industry? 


Senator Grosart: Yes, Mr. Chairman. Let me first say 
that this is the most strangely organized presentation I 
have ever seen in my life. To follow a subject such as this, 
you start at pages 20 and 21 and there is a direct reference 
to something that you find on page 59, which is vital, and 
then you jump to page 201 to find a list of the programs. 
You then have to go to page 64 to find IRAP, which is 
essential to the discussion, and to page 60 to find collabora- 
tion between universities and industry, and to page 48, and 
so on. Am I free to range over the whole brief in my 
questioning? 


The Chairman: It is almost 5 o’clock, so you can start. 


Senator Grosart: I am not dealing with specific projects 
yet. The first question I will ask, Mr. Chairman, is in 
connection with a statement on page 21. I will go back to 
page 20 in a minute. The statement in question is: 


These and other approaches are directed toward a 
more effective transfer of technology from NRC 
Laboratories to industry. 


And on page 59 we find exactly the same statement: 


The National Research Council emphasizes the trans- 
fer of technology from its Laboratories to industry. 


And that statement is more or less repeated several times 
through the brief. 


I am particularly interested in the changes which may 
have taken place in the conceptual approaches of NRC to 
its terms of reference—changes which have taken place 
since you were here six years ago when we discussed them 
in quite some detail. 


What would you say is the present status of the “more 
effective transfer of technology” from NRC laboratories 
today compared to what it was a few years ago? 


Dr. Schneider: I wonder if you would repeat your ques- 
tion, senator. 


Senator Grosart: The present status of the more effec- 
tive transfer of technology from NRC laboratories to 
industry. I am reading from page 21 and again from page 
509. I do not want you to go into the methodology you are 
using. We will come to that later. Have you actually 
brought about a substantial transfer of technology from 
NRC labs to industry? 


Dr. Schneider: I would say yes, I think we are doing it 
now. To explain the process and the sort of conceptual 
difference, if you like, the difficulty previously was, if we 
developed some new technology or new device in the 
laboratory, to get it out to industry. The further we go 
down that road to develop it and it is a fairly sophisticated 
thing, the more trouble there will be in transferring it. We 
have in the past had these things patented and tried to 
license them through Canadian Patents and Development 
Limited. Time and time again we have run into difficulties 
in which firms interested in picking them up, who could 
see markets for them, had great difficulty in getting hold 
of them and putting them in place. It was obvious that they 
needed much more technical help. For a time we did use a 
kind of a dodge, because the program happened to be there; 
that was the PAIT program in the Department of Industry, 
Trade and Commerce. 


Senator Grosart: If you don’t mind me interrupting, 
Doctor; that is not my question. I know you have all kinds 
of types of methodology, but I am thinking of the quantita- 
tive result to date. How much transfer of technology is 
taking place today from your labs into industry today? 
That is my first question and I will discuss some of the 
methodology in a moment, together with the problems, 
because you are going into problems, quite properly, which 
we have gone into with officials of the Department of 
Industry, Trade and Commerce. I believe we know the 
reasons for it being difficult. 


Dr. Schneider: I do not know how much detail you wish 
me to go into, because this now touches on the PILP 
program to which we referred earlier, the Pilot Industry 
Laboratory Program. 


Senator Grosart: Let us take the total quantum. 


Dr. Schneider: I mean, this is part of the total quantity 
and also the licensing that is done through CPDL. 


Senator Grosart: No, but these are all methods; what has 
happened? 


Dr. Schneider: We must look at this if you want the total 
quantity. : 


Senator Grosart: Well, give it to me in dollars, or num- 
bers of projects that have actually been transferred? 


Dr. R. D. Hiscocks, Vice-President, Industry, National 
Research Council of Canada: One new program involves 
approximately 24 projects, in which industry people are 
collaborating closely with our laboratories. 


Senator Grosart: No. I am asking you about the actual 
transfer from a lab into industry. 


Dr. Hiscocks: This is why they are working in our 
laboratories to pick up bench science. 


Senator Grosart: Has an actual transfer taken place 
from the lab into industry? 


Dr. Hiscocks: In this particular program, about $0.8 mil- 
lion worth last year; $2.1 million worth this year. 
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Senator Grosart: Of technology transfer, or research 
transfers? 


Dr. Hiscosks: Research leading to new technology. 


Dr. Schneider: I think if you could be more precise, 
senator, because we are mixing up dollars and people and 
numbers of projects. I am not quite clear as to exactly the 
type of answer you are seeking. 


Senator Grosart: You say transfer of technology? 
Dr. Schneider: Right. 


Senator Grosart: It is not hard to get a description of 
technology and transfer means taken from point A to point 


Dr. Schneider: That is correct. 


Senator Grosart: What is the quantity of this? I am not 
saying it should be greater, or less in number of projects; 
was it zero six years ago and is it now on a comparative 
basis zero plus six? 


Dr. Schneider: Previously the main vehicle was simply 
licensing through Canadian Patents and Development 
Limited. The numbers we can get for six years ago, but it 
would be how many licences per year, Dr. Hiscocks? 


Dr. Hiscocks: CPDL processes approximately 40 good 
licences per year. 


Dr. Schneider: Now, in addition to that route we have 
started the Pilot Industry Laboratory Program, which is in 
its first year. 


Dr. Hiscocks: Currently under contract there are approx- 
imately 24 projects. 


Dr. Schneider: These are in process; some will take 
several years. We hope to expand this next year, if we can 
obtain the funds to enlarge this quite substantially. 


Senator Grosart: You describe this in detail at page 49 
and you say that this assists in the transfer of technology 
to Canadian industry. Let me return, then, to your joint 
NRC-industry teams; what are they doing? This appears 
under the heading “Transfer of Technology”. 


Dr. Hiscocks: Again I am afraid we must talk of projects, 
but to the extent that I can generalize, they come to our 
laboratories and work with their opposite numbers in the 
laboratories, looking at the research which, hopefully, will 
lead to new technology at a fairly early stage. They work 
with our own scientists and engineers and if a project 
shows promise it is transferred to industry. This may 
proceed slowly and it may be over a period of two to five 
years, that transfer is made to the firm, a prototype is built 
and commercial possibilities assessed together with costs, 
possibly by means of a pilot plant. There is a gradual 
transfer from the laboratory to the firm. That is the 
principle. 


Senator Grosart: What is the interface, then, between 
development and research in the lab and industry? Do you 
notify the people you think might be interested? How does 
industry find out that you have something in the lab that 
might be transferable to them? 


Dr. Hiscocks: Through communications between people 
who are working in related areas, and through publica- 
tions. The small firm patents and developments section 
issues a list of promising looking inventions. It is largely 


word of mouth, through literature, seminars, associate 
committees. There are many communications. 


Senator Hicks: In some instances your work might be 
initiated as a result of requests, inquiries or communica- 
tions from industry, too. 


Dr. Hiscocks: Yes. It is very difficult at times to know 
who initiated the work. 


Senator Hicks: Who started it? 
Dr. Hiscocks: Yes. 


Senator Grosart: You make that clear here. It can be 
initiated by industry or NRC. 


The Chairman: How many teams do you have at the 
moment? 


Dr. Hiscocks: They come and go. 


Mr. W. A. Cumming, Vice-President, Laboratories, Na- 
tional Research Council of Canada: I would say perhaps 
as many as ten. 


Dr. Hiscocks: I would say there are ten active in the 
laboratories now out of the 24 projects I mentioned. With 
all of the 24 there are active communications with indus- 
try, so men from our labs would be in a number of these 
firms today, or representatives of the firms would be work- 
ing in our laboratories today, but not necessarily all are on 
a yearly basis. 


Senator Grosart: What percentage would you say are 
basically situated in industry? These teams must have a 
base. Some of them would be in the lab, some would be in 
industry. 


Dr. Hiscocks: All the 24 firms I mentioned have some 
research strength. With a small firm it may be only one or 
two people; others will have quite large teams. 


Senator Hicks: In their own premises? 


Dr. Hiscocks: In their own premises, we would not nor- 
mally accommodate more than five or eight in our 
laboratories. 


Senator Hicks: Of their people. 
Dr. Hiscocks: Of their people. 


Senator Hicks: You might accommodate as many as 
that? 


Dr. Hiscocks: I think we have had that many. 
Senator Hicks: For what periods of time? 


Mr. Cumming: Two or three years. In some cases there 
will be an on-going development. I am thinking perhaps of 
the one on the thrust meter for jet engines done co-opera- 
tively with Leigh Instruments that went on for a period of 
about three years. 


Senator Hicks: As much as that. 


Senator Carter: Would there be a similar number of 
your staff? If they had eight from industry, would you 
have eight from your staff working with them? 


Dr. Hiscocks: Not often that many living with the firm, 
but quite a few visits back and forth and people staying for 
a week ata time, say. 
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Senator Grosart: I would now like to jump to page 49 to 
ask about these three main “contracting out” programs— 
the pilot industry lab program that you mentioned, the 
unsolicited proposals and the direct contacts. How far has 
the contracting out policy gone? Can you give us some 
indication of how many projects there are and what kind 
of money is involved? I am trying somehow to place this 
within your whole operation. That is the support for indus- 
try. I am not being critical. I am trying to find out what it 
is. I would like to believe that it is very substantial com- 
pared with what it was six years ago, when this committee 
reported that in the transfer of technology from labs to 
industry we were at the bottom of the ladder of all OECD 
countries. I am trying to find out if we have improved or 
are going to improve. I know you are trying. I am not being 
critical. 


Dr. Schneider: First of all I would have to say that so far 
the effort has been modest. I have also had some concerns 
when talking about contracting out that we often include 
many things, such as studies and collecting data which are 
contracts, which for the manufacturing industry probably 
do not meet the objective, if the objective is to help build 
up their technological capability. 


The best type of contracting out is the kind that requires 
them to push the state of the art and to develop new 
hardware. We have a number of such contracts. We think 
they are the most effective. I will mention only two: one 
was a large laser which we contracted out because we 
wanted this for research purposes. This requires the com- 
pany to push the present state of the art. 


Senator Hicks: But you want that for your own laborato- 
ries ultimately. 


Dr. Schneider: Right. If we buy one, then they can go to 
various countries and say that NRC has bought one. This 
helps them. On a previous one we followed this route and 
they were very successful in selling it abroad. The other 
one I should like to mention, which is quite a large one, is 
connected with the post Apollo space program: the space 
shuttle. We are contracting with Canadian companies. It is 
also by intergovernmental agreement that Canada, as part 
of its space program, would participate in this, and NRC 
has been asked to the lead agency. Initially we are helping 
them to construct a large simulator, but the project is 
practically all contracted out to industry, a consortium of 
four companies which will be providing the remote 
manipulator arm, or tele-operator, attached to the space 
shuttle. 


This program will total ultimately, according to current 
estimates, something close to $75 million spread over three 
or four years. 


That is the kind of thing which is pushing the state of 
the art, which you might call procurement. These are the 
best kinds of contracts to industry in this make-or-buy 
program. 


We should look very hard at our government procure- 
ment, to see whether we could not channel more of our 
requirements where the government is the client or the 
customer in this route. That would do far more for the 
make-or-buy program than some of the other small study 
contracts which are really not going to meet the objectives. 


Senator Hicks: When you make these contracts, I sup- 
pose they have to be cost-plus contracts of some kind 
because the ultimate result is too uncertain to give a fixed 
price. 


Dr. Schneider: If it is entirely new equipment that is 
required, where there is some research and development 
required, then I would certainly say the R&D should be 
part of the plus, because, rather than inviting a lot of bids 
from offshore, if we were prepared to pay that plus and get 
Canadian industry to do it, we would do far more to help 
upgrade the capability of Canadian industry and then, 
ultimately, for them to be competitive in these areas. 


Senator Grosart: Are you really suggesting, Dr. Schneid- 
er, and I hope you are, that it should be government policy 
to follow somewhat along the lines of the Japanese plan of 
business and government getting together on these 
projects in the many ways that both need the help of the 
other? Is that what you are suggesting here? 


Dr. Schneider: Right, and I would say many other coun- 
tries besides Japan follow that course as well. 


Senator Grosart: Yes. 


Dr. Schneider: I think where government has quite a lot 
of procurement need we should look at this whole area. I 
hope this might also include crown companies. 


Senator Grosart: The Pilot Industry Laboratory Pro- 
gram is more specifically directed to the transfer function. 
You give us several interesting examples. How is this 
distinct from the other programs? 


Dr. Schneider: It is distinct, for example, from the IRAP 
program in that the IRAP projects that come to us are 
projects developed by industry. These are things they want 
to do and they are prepared to invest some money in them. 
So they are done on a shared-cost program basis, as you 
know. Some of the ones under PILP are ones very often 
that we have develloped in the laboratories. We think they 
are of great promise. We want to get them out in industry. 
It is very important that we get industry on board fairly 
early and help them in this transfer process. 


Senator Grosart: What is the function of the industrial 
programs office? I am one page 51 now. 


Dr. Schneider: I would ask Dr. Hiscocks to respond to 
that since he is responsible for it. 


Dr. Hiscocks: We look after the IRAP and PILP pro- 
grams. We are responsible to a major extent for the opera- 
tion of the Crown Company, Canadian Patents and De- 
velopment Limited. We assist in the examination of 
unsolicited proposals that come in through the Department 
of Supply and Services and suggest the ones that would 
seem to merit support, the ones that are of particular 
interest to NRC perhaps, and generally, provide a liaison 
between our own laboratories and industry. 


Senator Grosart: Are you getting a sympathetic reaction 
from Supply and Services on the procurement side of the 
picture? 


Dr. Hiscocks: I think we have good service from that 
department, in placing contracts. 


Senator Grosart: I will come, if I may, to the IRAP 
programs, and that takes me to page 64. This goes back a 
long time, to 1961. I think it is the only one of these 
industrial grant programs that you actually administer, is 
that right? 


Dr. Hiscocks: That is right. 
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Senator Grosart: You have a committee on industrial 
research set up and it operates the IRAP program? 


Dr. Hiscocks: Yes. We have a secretariat that does the 
administration. A small committee representative of vari- 
ous government departments, including agriculture, 
screens and assesses proposals from industry. 


Senator Grosart: I am looking for a table. Yes, it is on 
page 37. This is going a little way off the immediate subject 
but I think it is relevant, Mr. Chairman. This is the region- 
al pattern of spending and much of it, of course, we would 
presume would be directed to the transfer of technology. 
The total amount here is $163 million, $65 million of that 
appears to be spent in the National Capital Region as 
against $741,000 in the rest of Ontario, compared with very 
large amounts—I am speaking of the intramural—in other 
provinces. What is the explanation of that? 


Dr. Schneider: Most of our laboratories, as you know, are 
here in Ottawa. We have some regional laboratories. One of 
the policies now accepted by our Council and also in line 
with recent government policy, is for a greater degree of 
centralization and we are, in fact,... 


The Chairman: Decentralization. 


Dr. Schneider: Yes, decentralization.—This is part of the 
explanation. 


Senator Grosart: The location of the labs? 
Dr. Schneider: Yes. 


Senator Grosart: Which you compensate for by com- 
paratively larger grants elsewhere in Ontario, extramural- 


ly? 


Dr. Schneider: This is the next column, extramural, and 
would be mostly to universities and some to industry 
which would be a smaller amount. 


Senator Hicks: Would the extramural include all the 
research grants in that area? 


Dr. Schneider: Yes. 
Senator Hicks: To individuals as well as to projects? 


Dr. Schneider: Research grants to universities and also 
the IRAP grants to industry would be covered in the 
extramural. 


The Chairman: I would have thought, Senator Grosart, 
you were going to ask the question about the share that 
Quebec gets. 


Senator Grosart: No, that is not a line of questioning 
that bothers me very much. 


Going on to page 69, and dealing with the patents, they 
are represented in a table elsewhere. 


Dr. Hiscocks: Yes, the table on page 70. 


Senator Grosart: I add up the total amount of patents 
from the beginning, from 1968, to something like $5 mil- 
lion. This is the yearly value of production from all NRC 
licences. It is given in thousands. Am I correct in saying 
that from 1968 to 1974 the total value of production from all 
NRC licences is only $5 million? Is my arithmetic correct? I 
am adding 589, 685, 721, 666, 914, 824 and 983, which is the 
series through the years 1968 to 1975. The table says it is 


not available for 1976. Is this an adequate performance, do 
you think, $5 million value of all these patents? 


Dr. Hiscocks: I cannot explain those numbers. I think we 
shall have to dig into them. I would prefer to talk about 
royalties originating from NRC inventions, the percentage 
that the royalty represents. In other words, if we collect a5 
per cent royalty, it represents 20 times that amount of 
business for the firm. I am sorry that arithmetic is not 
here. 


Senator Grosart: The phrase used is “value of produc- 
tion from NRC licences,” $5,382,000 in seven years. That 
does not seem right to me. 


Dr. Hiscocks: No; I am sorry, we will have to clarify that. 
Senator Grosart: You will check the table? 
Dr. Hiscocks: Yes. 


Senator Grosart: Let me leave that for the time being. 
Mr. Chairman, as you have asked me, I would like to ask 
some questions about the prospects of some of the projects 
that were given us six years ago. I made a list of some that 
looked promising, and I would like to find out how promis- 
ing they have proved to be, and compare that with the 
promise of the 1,500 projects that are listed in this year’s 
presentation. 


The Chairman: Before you go on, Senator Grosart, I 
would like to mention, in case we forget, that when we are 
through with the discussion on these projects, and former 
projects, we shall have to come back to page 22, “Relations 
with Universities.” 


Senator Grosart: Yes. I just carried the relations with 
industry through to where I found some items in the 
report. 


The Chairman: So we are now on page 149. 


Senator Hicks: I have one question supplementary to the 
table commencing on page 71. I am correct, I think, in 
assuming that these are patents granted only to members 
of NRC staff? 


Dr. Hiscocks: That is correct. 


Senator Grosart: Mr. Chairman, perhaps we should 
carry on from where we were. There is not much sense in 
taking 10 minutes to start on the 1,500 projects. 


The Chairman: Yes. We will take this next week as our 
first item. 


Senator Hicks: I am not clear, Mr. Chairman. Where are 
we going to start next week? 


The Chairman: At page 149. We now come back to page 
22. Are there any questions on the section entitled “Rela- 
tions with Universities”? I myself have a question which is 
related to the tragedy described later on, about the aging of 
personnel in NRC. You say, at the top of page 23 that: 


NRC continues to encourage the interchange of 
scientific and engineering personnel between NRC and 
university laboratories. 


Could you be more specific about this? Could you mention 
any number? Are they transferred on a permanent or 
temporary basis, for what time, and so on? 


Dr. Schneider: These are on a temporary basis. You have 
a long listing at the back of personnel from various places 
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who have spent some time as visiting scientists in NRC 
laboratories. The largest component of this would be either 
people taking a sabbatical from their university post and 
working at NRC, or coming to us during the summer 
months. This is the most common form. 


The Chairman: I am more interested now, not in that 
aspect—because we will come to it later—but exchanges 
from NRC to universities, rather than the reverse. 


Dr. Schneider: Yes. These happen from time to time, but 
at the present time not on a large scale. Occasionally our 
staff members are asked to give courses during a term ata 
university, which may take so many hours a week, and we 
do encourage this. It is particularly common at the Ottawa 
universities, and in Saskatoon, and in Halifax. 


Senator Hicks: Many of the scientists at the Atlantic 
research laboratories are honorary members of our faculty 
of graduate studies. They may give courses, they certainly 
supervise doctoral and post-doctoral students. Space is 
made available for our people to work in their laboratories, 
and theirs to work in ours. The co-operation could not be 
more meaningful. 


Dr. Schneider: And it is a two-way process, of course. 
There are university professors who have very close con- 
tacts and do exterior work in our laboratories, and they 
sometimes bring their graduate students with them. 


The Chairman: But you have no program, and you do 
not encourage people working in your laboratories to move 
for a number of years, or more or less permanently, to 
universities. 


Dr. Schneider: Well, if it is permanently, then it is really 
more than just an exchange. 


The Chairman: Well, it is an exchange. 


Dr. Schneider: It does happen to some extent for a year, 
perhaps, and we have had several at the University of 
Laval who have accomplished two purposes. One is the 
carrying out of research there, but at the same time work- 
ing in a bilingual environment to perfect their competence 
in French. This has worked very well, and I think the 
University of Laval has been most co-operative in this 
respect. 


Senator Grosart: I have one question on that, Mr. Chair- 
man. You referred to a program of fellowships to ensure 
that doctoral graduates will seek industrial careers. Has 
that been successful? That is at page 60, I think. 


Dr. Schneider: It is a program involving our post-doctor- 
al people. 


Senator Grosart: We hear often from industry that it 
would be very desirable to divert some Ph.Ds from the 
eternal career of teaching. 


Dr. P. Grenier (Member, National Research Council of 
Canada): Perhaps I can give some figures on that. The 
number of such scholarships in 1960 was nine. In 1970 it 
was 23, and went up to 36 the following year, then to 68, 
then to 98, and then to 115. We like to consider that this is 
one of our most successful programs, not because of the 
numbers, but because of the percentage of these people 
that industry—which, during the tenure of the fellowship, 
pays the difference between the normal salary of a doctor 
and a fellowship—retains, because they appreciate them 
and find them useful. I think we are gradually convincing 


industry that the Ph.D. is not a really bad thing at all, but 
that it can be useful. 


Senator Hicks: Have you any figures as to the propor- 
tion that may be retained by industry? Just a ball park 
figure? 


Dr. Grenier: A ball park figure would be 72 per cent. I 
have heard this figure somewhere in meetings. 


Senator Grosart: They actually stay in industry and 
make their careers in industry? 


Dr. Grenier: Yes. 


Senator Grosart: That is a very significant way of trans- 
ferring technology. 


The Chairman: Or at least, knowledge. 
Senator Grosart: Technology too. 


Dr. Grenier: I come back to your previous question. I 
guess the difficulty was to define a unit of technology. It 
has a value in a laboratory, but, depending on the size of 
the industry, from the research point of view, it may be of 
the same value, or, depending on the kind of industry the 
individual goes to, may have a totally different value with 
regard to jobs, or product, or investigation, and so on. I 
fully realize what kind of answer you are looking for, it 
would be some sort of quantitative data; but the value is 
very difficult to estimate, depending on the point of origin 
and the point of arrival. 


Senator Grosart: I made the remark that assuming that 
a Ph.D. wants to get into industry, he is to some extent a 
technologist, and if you are transferring a technologist you 
are bound to be transferring technology, unless he has 
forgotten it. 


Dr. Schneider: If I could answer this, the last time we 
met with you we were concerned about this bump that was 
arising consisting of the number of new Ph.D.s, and we 
could also see that there would be fewer opportunities in 
universities, so that we were looking for other options for 
these people. We felt that we had to provide something 
other than the usual post-doctoral fellowship that we give, 
which, by and large, has been used to prepare an individual 
for an academic career, and we felt we should offer the 
opportunity to obtain a career in industry; but there was a 
need to break down bias on both sides, I think. There was a 
bias on the side of industry that the Ph.D. was overtrained 
and not really very useful, whereas the bias on the part of 
the students was the fact that industry would not really 
have very interesting challenges to offer. 


We did not believe either of those views. We felt we had 
to break down those biases, and the only way was to get 
them together. Industry accepted the proposals for this 
program very enthusiastically. We are very happy at the 
way it is turning out. It is more or less the way we had 
hoped. We were sure that once they proved their worth, 
they would generate a demand for more in industry. We 
also did not insist that they do research in industry. We are 
content that they be prepared to accept whatever challenge 
industry presents. 


Another encouraging factor was that they did not neces- 
sarily seek out the large companies with large established 
R&D labs, but also the smaller, innovating companies 
where they thought there were really challenging 
opportunities. 
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Senator Grosart: Is a substantial percentage of these 
individuals becoming executive of these firms rather than 
research directors? 


Dr. Schneider: We do not have any figures on that, 
senator, but dealing with those who chose the smaller 
companies, they will be expected to more than just work at 
a lab bench. In a small company, you have to be prepared 
to be fairly versatile. 


Dr. Hiscocks: Two firms, one very large and one very 
small, have said that the man will be president of the 
organization some day. 


Senator Grosart: You have not developed yet a route 128 
such as they had in Boston? 


Dr. Schneider: I think that concept is passé. 
The Chairman: It worked very well. 


Dr. Schneider: Yes, as long as there were numerous 
defence and space contracts. 


Senator Grosart: And as long as the MIT people were in 
Washington having some say in procurement. 


The Chairman: Shall we deal with the section on inter- 
national representation? I have at least two questions on 
that section. 


Senator Carter: Is this the time to ask questions about 
the U.S.S.R. Academy of Sciences, Mr. Chairman? 


The Chairman: Yes. It commences on page 23 of the 
brief, but relates to a previous section. 


As you will recall, Dr. Schneider, we recommended in 
our third report that international relations at the private 
level... 


Dr. Schneider: The non-governemental level. 


The Chairman: —The non-governmental level, the pri- 
vate level—should be assigned to some private association. 
We suggested the Royal Society, and other suggestions 
have been made. As I understand it, there has been no 
change in that respect; that insofar as these international 
relations are concerned, NRC still has the responsibility of 
providing the money, and so forth, although it does work 
with private associations. 


Dr. Schneider: That is correct. There have been some 
discussions, particularly with the Royal Society, but also 
with other societies. The Royal Society is making quite a 
determined effort to bring the various scientific societies 
together to see whether they can come to some understand- 
ing and perhaps form some kind of umbrella association. 


The only difficulty it has run into is that the engineering 
societies at the present time are not very happy with such 
a move. In a way, we would not like to see the engineering 
societies go their separate ways, or have this split between 
the basic and applied sciences. We would prefer that there 
be one body that can bring together both the engineering 
societies and the other scientific societies. We have 
expressed this view to the Royal Society and it is working 
on it. I do not know whether it will succeed. Certainly, at 
the beginning of discussions, the engineering societies took 
quite a strong stand, but this may be softening. The Royal 
Society has given them other options to work on. Agree- 
ment my still be reached on such an umbrella association, 
so they may still come out with some kind of result. 


The Chairman: But provided there is some kind of 
arrangement and understanding, you would have no objec- 
tion yourself to giving up that function? 


Dr. Schneider: No, provided there is a responsible body 
which is representative of the scientific community, this is 
a real possibility. Whether the Royal Society can pull it off 
remains to be seen. 


The Chairman: Any further questions? 


I have one myself. You seem to have various agreements 
with other countries, specifically with the Soviet Union, 
Poland and Czechoslovakia. I have also seen in your list of 
visiting scientists quite a number coming from the Soviet 
bloc countries and they are working within the NRC. How 
does this work in terms of national security for instance? 


Dr. Schneider: This is not a problem. It is really, I think, 
a matter for the particular man. Supposing a scientist 
wants to come to work in Canada, then he has to get 
permission and visas from his own country. Why it is 
necessary to have a formal agreement sometimes is in case 
there should be problems of currency exchanges and so on. 
But by and large I think the climate has changed quite a 
bit since we first negotiated an agreement with the Soviet 
Union which goes back quite a long way. Things are much 
easier now and with the other east European countries as 
well, it is now generally quite easy. Many of them wouid 
like to have more formal agreements with us. Our difficul- 
ty is that scientifically speaking we are still a small coun- 
try and if we engage in formal agreements with too many 
countries, we won’t have a scientist left at home to do any 
work. They will all be abroad because we have to deliver so 
many each year on a quota basis. 


The Chairman: I don’t think you are really dealing with 
my worry. These people come to NRC and of course would 
be aware of all kinds of secret research that is going on 
within NRC and would be able to go back to their own 
countries with this information. 


Dr. Schneider: We are not doing any secret reseach, so I 
don’t think there is any difficulty there. I should also say 
that some of these people are not necessarily working in 
NRC. They may work in other government departments 
under the exchange program, for example, with the Soviet 
Union. 


The Chairman: Do we have Canadian scientists, for 
example, going to work in labs in the Soviet Union? 


Dr. Schneider: Yes. There is a quota system; a number of 
man-years or man-months is exchanged every year. 


Senator Carter: In exchanging information between 
Canada and the Soviet Union, can you tell us something 
about some information we got from them that has been of 
special benefit to us? 


Dr. Schneider: Yes. In the basic science area, this is 
quite easy. There is really no problem there and there are 
number of areas where they are quite advanced. This 
applies to lasers as it might be applied to thermofusion. 
They were, perhaps, in the lead there, and we have need 
access to this information. Then there is MHD—mag- 
netohydrodynamics is another one in which they are also 
very much in the lead, and certainly in some of the other 
areas of physics they are quite advanced. However, when 
you get to the technology area and sometimes also for 
northern problems, things become a little stickier. 
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Senator Hicks: Meaning what—that they are more reluc- 
tant to give it? 


Dr. Schneider: Yes, but in the science area generally 
there is no difficulty. 


Senator Carter: Are you saying that they are quite 
willing to give us the information that we can get from 
other sources,. for instance from Great Britain or else- 
where, but when it comes to information which we cannot 
obtain elsewhere they are more reluctant? 


Dr. Schneider: No, we have no reason to believe that any 
of our scientists who have been in the Soviet Union, 
excepting for a few exceptions such as geologists who wish 
to travel to outlying areas of the country, or the northern 
areas, but people who have spent some time in a Soviet 
research station find that they are quite open and they 
have access to everything. If they can speak Russian, it is 
so much the better, because it is then easier to exchange 
information. We have no reason to believe that they with- 
hold anything. On the other side of the coin, those who 
come here from Russia get a quite open reception and 
exchange of information including our research journals. 


Senator Lang: Are they allowed to travel in our north 
country? 


Dr. Schneider: They would like to very much, and here 
we have been very generous. However, sometimes trying to 
do the same thing in the Soviet Union is not so easy. 


Senator Lang: Is their interest scientific, or military? 

Dr. Schneider: I believe they are primarily interested in 
the scientific end of it, but their other interests, I don’t 
know. 

Senator Grosart: Do you have any research projects at 
NRC that you would regard as having a high security 


rating? 


Dr. Schneider: I would say no. Again, I suppose you 
know of the one program that was transferred... 


The Chairman: And was well publicized. 
Dr. Schneider: So I can say no. 
The Chairman: We will adjourn now and start next 


week at page 149 of the brief, returning after that to page 
2D 


The Committee adjourned. 
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Order of Reference 
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and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian gov- 
ernment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
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The Special Committee of the 


Evidence 


Ottawa, Wednesday, June 9, 1976. 


The Special Committee of the Senate on Science Policy 
met this day at 3.35 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamoniagne (Chairman) in the Chair. 


The Chairman: Honourable senators, before we contin- 
ue our questioning on the brief I would like to ask Dr. 
Schneider to explain a table that has been prepared. I do 
not know if this has been made available to members of 
the committee, but it is the table that I asked to be pre- 
pared last week, concerning mainly the revenues that 
NRC gets from other departments as a result of contracts 
with them, and which do not appear in their ordinary 
votes. 


Dr. W. G. Schneider, President, National Research 
Council of Canada: Mr. Chairman, these are outside reve- 
nues, that is, revenues that are outside the votes that are 
provided to the National Research Council annually by 
Parliament. 


We have divided them into two groups: the first consists 
of revenues that we are actually paid for services or 
publications; and the second consists of financial encum- 
brances. In the first group the revenues are credited to the 
vote, so that they will appear in our estimates, which 
means that the vote is reduced accordingly. The financial 
encumbrances appear in the estimates of other depart- 
ments or agencies which have asked us to undertake work 
for them. 


The first group, the revenues, which are for the fiscal 
year 1975-1976, amount to $3,021,000, and are broken 
down, as you can see, into: laboratory services, $1,686,000; 
publications, including research journals and the National 
Building Code and other publications, $856,000; and then 
scientific and technical information services, for $479,000, 
although we think that this latter amount, in the coming 
year, is likely to go up rather substantially. 


With regard to the financial encumbrances, these are 
again for 1975-1976, and amount to $5,609,000. 


The Chairman: Thank you very much. I think this table 
should be printed as an appendix. 


For table, see Appendix page 18. 


Senator Grosart: May I ask one question? How is this 
$5,609,000, under the heading of ‘financial encum- 
brances,” shown on your books? 


Dr. Schneider: In the internal accounting? 
Senator Grosart: Yes. Does it show as income? 


Dr. Schneider: Not as income. Perhaps I should ask Mr. 
Cumming about this. 
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Mr. W. A. Cumming, Vice-President, Laboratories, Na- 
tional Research Council of Canada: Mr. Chairman, the 
principle of financial encumbrances, of course, is that we 
act as an agent for other departments, and so, in the 
central accounting system we have, we do have an imprest 
account in which this money is separately accounted for. 
It does not appear in our estimates, but we do keep a 
separate accounting of the moneys that come in from the 
departments, the charges against the financial encum- 
brances, the free balance at any time, and, of course, there 
is an annual summary of whether or not the complete 
financial encumbrance was spent. So there is an account- 
ing system to keep track of the financial encumbrances. 


Senator Grosart: You have spent $6 million. How do you 
get it back? Just as a bookkeeping entry? 


Mr. Cumming: Oh yes. 


Senator Hicks: I think I understand why laboratory and 
supporting services are there, but why are research grants 
and fellowships handled in this way? 


Dr. Schneider: I also have a breakdown of that, and the 
largest item, which will change in the future, but which for 
this past year we still carry on the books, arises from the 
fact that we in effect acted as the agent for a number of 
other bodies, administering certain programs such as, for 
example, the Atomic Energy Control Board. All the grants 
that they had provided for nuclear physics, we essentially 
did the administration for. In the case of the Atmospheric 
and Environmental Services, we operate a scholarship 
program for them. With regard to CIDA and NRC associ- 
ateships, this is a program that brings young researchers 
from developing countries to Canada to work for a period 
with some expert in the field they are interested in. CIDA 
pays for this; we administer it. There are some exchange 
agreements also, for example, with Brazil, which CIDA 
pays for and which we administer. It is a program of 
scientific exchange. There is another one which is paid for 
by External Scientific Exchange with France. 


Senator Hicks: These; of course, are all in addition to 
your regular research grants and fellowships. 


Dr. Schneider: Yes. There are some NATO ones as well. 


Senator Greene: Dr. Schneider, from your explanation 
of the revenue side of things, I gather that any earnings 
you make are still shown as a total in your estimates, and 
then, if you want to check the estimates carefully you can 
see that $3 million is something you earned, and which did 
not come from the public trough; but would it not present 
a better picture to those who look statistically at govern- 
ment spending if they did not show at all, but rather 
showed that your total estimates were $3 million less than 
they are shown to be, since that is all you are getting from 
the public? Because with regard to total government 
spending there are those among the public and parliamen- 
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tarians who total up that government spending and say, 
“Tsn’t it awful? It’s up 19.3 per cent,’ whereas in that 19.3 
per cent is included $3 million that is not up in government 
spending but which is earned by you and does not come 
from public spending. 


Dr. Schneider: That in fact is presented in our estimates 
in the blue book in precisely that way, in what, in other 
words, is called the total program, which reflects the total 
work we do and its cost. It also shows separately our 
recoveries, and then there is the vote, which shows our 
recoveries subtracted from the total, so that the actual 
vote is reduced and is smaller than the cost of the total 
program as a result. 


Senator Greene: The vote is for $3 million less than the 
cost of your total program. 


Dr. Schneider: That is right. 
Senator Grosart: It is like a $1 item. 


The Chairman: Before we go back to the brief, I have 
noted that Dr. Schneider has already referred several 
times to the so-called PILP program, without being really 
able to explain it. 


Senator Asselin: What does it mean? 


The Chairman: [| will ask Dr. Schneider to explain, and 
will therefore invite him now to give us more information 
on that program. 


Senator Grosart: He has waited patiently. 


Dr. Schneider: Mr. Chairman, this is a program which 
resulted in the course of development of what we call our 
redefined role. We have looked at what we see to be the 
present needs and the priorities for the future, and one of 
the areas we have identified is to make the programs that 
we have to assist industrial research and to assist indus- 
tries, not to compete with but rather to complement what 
is being done by industry and to have industry undertake, 
as far as possible, those things that they are best able to 
do. That would be product development and process de- 
velopment, and this sort of thing. Because in the past we 
had encountered many difficulties in transferring tech- 
nology from the laboratories to industry, we felt we had to 
find a better solution for this. 


Senator Greene: Is this program of yours undertaken 
with the pontifical benediction of I.T. & C.? 


Dr. Schneider: Any program relating to industry we 
always discuss with IT & C, and we do have very close 
co-operation with the department. Basically this program 
is aimed at getting some of the good, promising ideas out 
of the laboratory and into industry and having them 
exploited in industry. One of the problems we have had is 
that in a number of cases these ideas will have been 
covered by a patent, and Canadian Patents and Develop- 
ment, which is a subsidiary company of NRC, would 
attempt to license this to industry and, of course, giving 
preference to Canadian industry, to attempt to get com- 
mercial exploitation. We have had some difficulty because 
very often, if it is a fairly sophisticated thing, industry has 
had difficulty picking it up and then carrying it through to 
development and into the production phase. So we felt 
that there was needed an intermediate step where there 
was not merely a question of financial assistance but 
technical assistance and technical backup. So we have 
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attempted to do this, and this takes several forms. First of 
all, we call this a Pilot Industry Laboratory Program. It is 
essentially a co-operative program with Canadian indus- 
try and our laboratories. In many cases if the industry is 
interested in exploiting a particular development they will 
send their people into the laboratory to work with our 
people to pick up the technology, and we will help them, in 
some cases through contracts if necessary. But the main 
aim is to try to get a smooth transfer of the technology to 
industry to bring industry on board at the earliest possible 
moment to co-operate in the project. Essentially, the 
laboratories will only carry the particular project to a 
point where feasibility has been demonstrated on a 
laboratory scale because if it looks very promising and if 
there is an obvious market, then the sooner we can get it 
out of the laboratory, the better. The best way to do this is 
to get industry involved at that point and ask them to 
undertake the development—building a prototype or pilot 
plant. This is why we call it PILP—Pilot Industry Labora- 
tory Program—and our council has decided that this is a 
very good program, and we should try it out on a three- 
year basis and make a thorough assessment of it and if it 
is successful, we will go full tilt ahead. 


We have just completed one year and we are going into 
the second year and, so far as I can see, it looks extremely 
promising. We think that this is one of the best mech- 
anisms or instruments we have devised so far to geta 
smooth transfer of technology and good ideas that have 
high promise from the laboratories into industry. Very 
often with a company which is taking this on, we can 
provide a contract for the development work. This is part 
of the contracting-out policy. In other words, we give them 
some financial assistance, but more important in this case, 
we give them technical assistance as well. 


Senator Greene: You have lost me for a moment, doctor. 
Is this only patents or ideas or technology that originally 
emanates in NRC? 


Dr. Schneider: That is correct. 


Senator Greene: Are you plugged in to other science-ori- 
ented government departments so that the ideas that 
might come from there can go through the same funnel? I 
say that because I once had an experience with an antibi- 
otic. It was one that we had discovered and we had no 
ready and practical method of moving it from the agricul- 
tural laboratory into the mainstream of the antibiotic 
industry in Canada. I think you are suggesting that if we 
had had that sort of a vehicle at that time, we might have 
been able to pump it through you. 


Dr. Schneider: I think so, senator. I think that many that 
did not come off in the past would have been successful 
had we used this mechanism. 


But to answer your question more directly, Canadian 
Patents and Development of course do handle the patents 
and disclosures from other government departments. But 
now, under the ‘‘make or buy” policy, they too can provide 
a development contract to industry, so I do not know 
whether at the present time we do have one in the PILP 
program from other departments or whether so far these 
emanate only from the National Research Council. 


Dr. R. D. Hiscocks, Vice-President, Industry, National 
Research Council of Canada: It is difficult at times to 
know where bright ideas come from because several 
people have contributed, but certainly we do not rule out 
projects that come in under the ‘““make or buy” program or 
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from other unsolicited sources. Most of the programs we 
are currently supporting did originate in NRC. 


Senator Bourget: But for the moment the initiative came 
from NRC? 


Dr. Schneider: All of those currently being funded, and I 
am happy to say that we did succeed in getting more funds 
into this program in the current year, and we hope to have 
even more in the third year. I think we can say that so far 
it looks extremely promising. There are all kinds of pro- 
grams lining up for this route. Laboratory researchers are 
coming forward with these ideas and they are saying, ‘““We 
think this is an excellent idea; is it possible to get it into 
the PILP program to get it out into industry?” 


Senator Bourget: And is 


program? 


industry aware of that 


Dr. Schneider: Yes. It is still relatively new and perhaps 
has not yet had as wide a publicity as it will have. Then 
when it does go on contract, it goes to DSS which is the 
same route as the make or buy program. They have a 
mechanism for notifying industry of what possibilities 
exist. 


Senator Hicks: Approximately how many projects 
would be operating under this PILP program now? 


Dr. Schneider: In the first year we started with a modest 
amount, and I think they are up to 14 under contract now 
and another dozen under negotiation. 


Senator Neiman: Mr. Chairman, could we get an idea of 
the types of programs concentrated, for instance, in the 
engineering, medical and other fields? 


Dr. Schneider: Yes, I can give you some idea, as I havea 
list of them with me. The analytical plotter, which is a 
photogrammetic plotter which I believe we mentioned 
when we were here last time is one. This is for aerial 
surveying. It is a rather sophisticated plotter, which 
immediately makes all the corrections and is capable of 
plotting a three-dimensional map from aerial photo- 
graphs. This is done by a small built-in computer. This 
one, while the NRC had developed a previous one, is much 
more sophisticated. It is, I believe, perhaps the third gen- 
eration now, which, of course, makes it possible to save 
much tedious reduction of photographs, which is now all 
done automatically. Of course, this is an area in which 
Canada is well advanced and a number of geophysical 
companies we have hold large contracts to carry out aerial 
surveying in other countries. With the detail that is now 
possible, including three dimensions, it is tremendously 
important for, let us say urban planners and developers 
and large projects such as airports and so on that require 
surveys of the terrain. The accuracy possible now is 
becoming of the same order as that which can be achieved 
on the ground with the surveying instruments people used 
to have but, of course, could not produce the three dimen- 
sions, the contours as well as this can. 


Senator Hicks: With whom would you be co-operating? 
Senator Godfrey: How do you choose the company? 


Dr. Hiscocks: Instronics is a local firm which has 
worked with the group that is developing these instru- 
ments over a period of years. There is another company 
on the west coast known as Gestalt, with whom we are 
already co-operating. However, we have narrowed down 
this activity in support to two fronts. 
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Senator Thompson: Are those subsidiaries of American 
companies or are they Canadian companies? 


Dr. Hiscocks: No, sir; they are Canadian-owned. 


Senator Thompson: How many Canadian companies are 
there in this field? 


Dr. Hiscocks: I think there are only really two prominent 
firms with a world-wide reputation in Canada and both 
are Canadian-owned. 


Senator Rowe: Is that a requirement? 


Dr. Hiscocks: We must take each case on its own merits, 
but nearly all these projects are with Canadian-owned 
firms. In some cases, however, they are subsidiaries. Bris- 
tol Aircraft, for instance, who are doing some windmill 
work for us, are a British company, but with a strong 
Canadian component. 


Senator Hicks: How are the contracts carried on with 
Instronics? 


Dr. Hiscocks: They are under contract to produce a 
prototype. 


Senator Godfrey: Then they would supply the aerial 
surveys; they are not necessarily the aerial survey com- 
pany themselves? 


Dr. Hiscocks: Instronics is not. 


Senator Greene: Do your general rules of operation take 
in overall government policy, such as to endeavour to put 
this kind of development which is nurtured by you and let 
the government define the areas of high unemployment or 
regionally depressed areas? Do you have as part of your 
rules that it may be better, for instance, to put a project in 
Nova Scotia than in Toronto? Or does that come within 
the realm of your operations? 


Dr. Hiscocks: It is a consideration. Wherever possible we 
would certainly try to meet as many of our national objec- 
tives as possible. 


The Chairman: I believe we should now return to the 
brief, to where we were during our last meeting, which 
was, as you will remember, entirely devoted to individual 
projects, past and present, their outcome and methods 
used in their selection. 


I am afraid that we will not be able to cover each area 
contained in the brief, but must limit ourselves to a few of 
them. We were, as far as I can recall at the last meeting 
two weeks ago, at page 25 of the brief, which deals with 
relations with provincial research institutes. Are there any 
questions with respect to this particular paragraph? 


Senator Grosart: Could we have a list of active provin- 
cial institutes, or perhaps the provinces which do not have 
them? 


Dr. Schneider: I think there are very few provinces that 
do not have one now. Moving from east to west, there is 
the Nova Scotia Research Council. 


Senator Hicks: It is research foundation. 


Dr. Schneider: I beg your pardon; the Nova Scotia 
Research Foundation. The New Brunswick Productivity 
Council, which provides support in Prince Edward Island; 
there is the Centre de Recherche industrielle du Québec; 
the Ontario Research Foundation; the Manitoba Research 
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Council; the Saskatchewan Research Council; the Alberta 
Research Council; and the B.C. Research Council. 


Senator Hicks: And Newfoundland? 
Dr. Schneider: Not yet, that Iam aware of. 


Senator Grosart: That is a considerable extension of this 
activity at the provincial level since we started. I believe 
there were only three six or seven years ago. 


Dr. Schneider: Yes; probably four or five. 


Senator Greene: How do you determine which areas 
should be covered by these provincial bodies at the 
expense of provincial taxpayers and which are more prop- 
erly done by yourselves? 


Dr. Schneider: Normally this does not present a prob- 
lem, senator. We will consider the sort of local problems 
which the provincial councils can handle and are in the 
best position to do so and in that event we do not become 
involved. If there is something for which they do not have 
the expertise or facilities, they may refer it to us. So this is 
what we refer to as working together with them in series, 
rather than in parallel. We do not want to duplicate their 
work, but rather complement it. We do this for example by 
jointly determining the best solution in the area of scientif- 
ic and technical information dissemination. Very often 
small companies run into problems in connection with 
which they need some technical help and very often that 
information or technology is available but it is hidden 
away in the literature somewhere and these small compa- 
nies do not have ready access to it. So it is a matter of, first 
of all, finding out what their problem is and, secondly, 
seeing if there is a solution available and getting that 
solution back to them in a form which they can immedi- 
ately utilize. This is primarily a function of our technical 
information services, which is now part of our whole 
scientific and technical information complex, whereby we 
pay under contract the salaries of some people they 
engage in the provincial research councils to assist us 
essentially as field representatives in this technical infor- 
mation service. In many cases we also have some field 
industrial engineers who will visit small companies, 
because very often something goes wrong but the com- 
pany is not in a position to be able to identify or analyze 
the problem in order to know what questions to ask us. So 
these industrial engineers visit them and find out what 
their problem is and see if we can find the solution. 


Senator Thompson: Just on that point, do you have, for 
example, industrial engineers who visit in the area of 
housing? 


Dr. Schneider: Housing can be included also. We do have 
a division of building research which has a number of 
field officers. They usually refer anything in the housing 
construction field to our people from the division of build- 
ing research. We also have a number of regional offices. 


In the other industrial manufacturing areas it usually 
comes through the technical information services route, 
and, as I say, here we co-operate very closely with provin- 
cial councils. In fact, they engage some of the field people 
and we pay them the salaries for those people. In some 
eases we also have field officers and they all work 
together. 


Senator Thompson: The reason I asked the question was 
that I have some acquaintance with innovations that have 
been made in housing, and I understood it was impossible 
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to get anyone from NRC to go and look at certain innova- 
tions which were developed, and which in one case led to 
an exciting process which has been used around the world 
in high-rise buildings. The reason given for not being able 
to come was lack of staff and that NRC was under too 
much pressure to be able to go out and look at the site 
itself. Has that situation changed? 


Dr. Schneider: Unfortuantely, I am afraid that is still 
true, because we still have not enough staff to be able to 
pursue all of these problems. We do the best we can with 
the staff we have, but when it comes to making actual 
on-site visits we are limited. Certainly we make sure we 
follow up on inquiries that are sent in to us. We answer 
those. 


The provincial research councils, as I say, have had a 
number of people working with us in the technical infor- 
mation services. Since NRC was asked a few years ago to 
try to develop this national network of scientific and tech- 
nical information dissemination, we have now begun to 
develop it in a somewhat different mode. The ultimate 
form of co-operation which will emerge with the provin- 
cial research councils has yet to be developed. At present 
we have only one pilot experiment, because, first of all, 
before we spend too much money it is important to know 
what the main demands from industry are for scientific 
and technical information; what kind of information they 
need and how fast they have to have it, because that 
determines the cost, and also what they are prepared to 
pay for it, because once this national network gets set up it 
is our hope to be able to recover the operating costs. This 
is really meant to validate all of the parameters of this 
national network, which will include computer data banks 
and a lot of automated information services. These get 
somewhat expensive. On the other hand, if you use Telex 
or even Her Majesty’s mail, although it costs much less, 
the turn-around time, or the time that they are prepared to 
wait to get the information, is related to how quickly they 
need it. 


Senator Grosart: Is the ratio of problems referred by 
industry to the provincial research institutes substantially 
different from the ratio in NRC? 


Dr. Schneider: If it is a small industry it would not be 
substantially different. By and large the larger companies, 
and particularly the one which have resident engineers 
and scientists, can find their way around the literature 
themselves quite easily. They might come to us, or in some 
cases the provincial councils, with some specific problem 
requiring test work or with some materials problem they 
have. The problem is likely to be more sophisticated. 


Senator Thompson: It seems to me that with smaller 
compaines which do not have a resident scientist or engi- 
neer the standard of your scientific writing in some cases 
might be incomprehensible to the layman who is on the 
job. I suspect that it is not used either in bakeries or in 
housing, where it might be too heavy for them to 
understand. 


Dr. Schneider: We have been very much aware of that 
and we have taken great pains on that particular point to 
make sure—and that is what I meant before—that we 
supply them with this information in a form they can 
immediately use. 


If the matter is more complicated, then it is taken to the 
industry by one of the field industrial engineers who will 
explain it to them anu in fact even help them to implement 
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it. We are conscious of this problem. It is one we do have 
to pay special attention to. 


Senator Greene: Where your information and technical 
help and so on enables a company to become productive 
and, hopefully, profitable, is there a pay back? Do you get 
paid for the ones which work or is it considered by indus- 
try as a handout from government? 


Dr. Schneider: We do not get paid back in the sense that 
they pay us for the service. At least not yet. But certainly 
in terms of what it pays to the economy there are tremen- 
dous success stories. The cost benefit ratio here is high 
because in many cases an industry which was about to go 
under has become successful because we have given them 
assistance. It has turned the whole thing round and they 
are doing extremely well. There are many cases which 
have been documented in which sales volumes have gone 
up substantially as a result of improvements we were able 
to help them make. 


Senator Greene: But indutry looks upon this as its inali- 
enable right from the public service rather than as some- 
thing it should pay for. Is that not right? 


Dr. Schneider: Well, the difficulty for us to charge at this 
particular point is that we cannot advertise broadly a 
service for which we do not at the moment have the 
resources or the manpower to be able to respond in order 
to make it a viable operation commercially. Once we have 
the national network developed it is our intention to recov- 
er the operating costs. In order to do that and plan this 
network intelligently we do have to do the pilot experi- 
ment which we are currently doing, and this setting up a 
referral centre in an industrial area and letting it be 
known that this centre is there to serve industry in terms 
of technical inquiries and then learning from experience 
what kind of information is most commonly needed, how 
quickly it is wanted and in what form it is wanted. Once 
we have validated all of those parameters, then we can 
plan this nationwide system. It would be very easy to go 
overboard with a very sophisticated system, using com- 
puter networks and so on, and then find that not enought 
use is being made of it to warrant the expense. 


The Chairman: I suggest we now go to page 26 and 
consider paragraphs 2.2(d) and (e) and (f), together with 
paragraph 2.7 at page 45. All of these sections of the brief 
deal, in my view, with decision-making regarding budgets, 
planning and monitoring and reviews of the goals and 
activities of NRC. 


I am particularly interested in asking a few brief ques- 
tions with respect to the decision-making process which 
has been developed by NRC over the years. I believe, Dr. 
Schneider, that the first time you were before us you 
mentioned that the minister, because of the practical 
nature of the council, did not play a very important role in 
that decision-making process. Am I correct in inferring 
this? 


Dr. Schneider: Well, I would not agree that it is not an 
important role. It is a very important role, because, essen- 
tially, he is our contact with, if you like, government 
decision-making in cabinet. 


Senator Greene: With the money bags. 


Dr. Schneider: That, too. Essentially, the difference be- 
tween the National Research Council and, let us say, 2 
department of government, is that we do have an external 
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council, which was set up deliberately by Parliament to 
supervise and direct the work of the council, so that the 
minister would then not be required to give day-to-day 
direction. Since this is a highly technical field, and also, I 
suppose, the intent was deliberately to give it a degree of 
autonomy, one reason for which, I imagine, is so that not 
all of the emphasis would be on short-term or immediate 
problems, but so that the council would be free to look 
down the road and concern itself also with longer term 
needs. 


The Chairman: You mention in your brief your relation- 
ship with Treasury Board. Would it be true to say that the 
role of Treasury Board in this decision-making process is 
more or less like that of a pair of scissors, in terms of 
which they cut your programs without too much scrutiny? 


Dr. Schneider: I have to say, first of all, that the last few 
years have indeed been very, very difficult, because we do 
spend a lot of time putting programs together that we 
think have very high priority, and that have been dis- 
cussed very extensively with other departments, industry, 
and so on, and which do in fact fit in with the govern- 
ment’s announced priorities. You can well imagine, there- 
fore, that it is a very great frustration when we get to the 
hour of decision, and all these nice plans get lopped off. 
We understand, of course, that the economy at the present 
time is in a difficult position, and that we have to accept 
this sort of thing; but nevertheless, it is not easy. 


The Chairman: What about your relationship with 
MOSST? We have been told that MOSST has a kind of 
over-all advisory role in looking after the so-called science 
budget of the government. Is the ministry’s advice sought 
by you, or by Treasury Board, on the size and distribution 
of your own budget? 


Dr. Schneider: Well, we consult very closely with 
MOSST, and certainly, as far as our budgets are con- 
cerned and particularly the university grants budgets, 
there has been very close consultation; but it seems that 
even in this area MOSST has had no more success with 
Treasury Board than we have. 


The Chairman: But you submit your annual budget for 
advice to MOSST before it is presented to Treasury 
Board? 


Dr. Schneider: Yes, simultaneously. Our program fore- 
casts are sent to both agencies. 


The Chairman: And what about your own council? I 
recall vaguely that we were told a few years ago that your 
council devoted a relatively minor proportion of its time to 
consideration of your own in-house R&D activities. I 
remember a figure of between 15 and 20 per cent being 
mentioned, and the statement being made that most of the 
activities of the board were devoted to grants and other 
operations. Is this still true? Or was it true at that time? 


Dr. Schneider: It has never been true as long as I have 
been President, Mr. Chairman. I do not know where the 
fairy tale came from. 


The Chairman: I think it came from one of your letters. 


Dr. Schneider: Not from one of my letters. The thing is 
that there are two levels, really, of dealing with our busi- 
ness. We do have a number of committees, and, as you 
know, on grants and scholarships we have a standing 
subcommittee of council that deals with all the nuts and 
bolts, as it were, of that program. They make all the 


14:10 


regulations and set up the review committees, and so on. 
This committee will also bring policy questions to council. 
Council concerns itself with policy questions and will not 
go into all the details. We have the same thing for the 
laboratory program, and for the scientific and technical 
information program, in connection with which we have 
an advisory board for scientific and technical information. 
These people put together all the details, and in effect 
direct a program within the policy laid down by the coun- 
cil. If policy issues arise, they will bring these to council, 
and so it is a pretty balanced effort, I would say, Mr. 
Chairman, directed towards dealing with all the programs 
that we have, including industrial and industrial research 
assistance programs. 


The Chairman: I remember that when you became pres- 
ident of NRC you set up a program planning and analysis 
group. I understand that this group does not exist any 
more. Is this because the directors refused to be planned 
or analyzed? Or is there any other reason why this group 
has been disbanded? 


Dr. Schneider: I think this is a case of evolving. We tried 
something. We wanted to develop a better means of doing 
our forward planning, of reviewing our programs, and 
also of setting our priorities, and we felt that perhaps this 
should be done by people who were not preoccupied with 
day-to-day operations. We felt we could have a group over 
on the side who did not have these preoccupations, who 
could do a lot of deep thinking and produce plans appro- 
priate for the consideration of council. 


Our experience with this was that it was very difficult 
for these people, really, to spend sufficient time with the 
people who were doing the work, and in fact, they really 
needed to have a much closer liaison than in fact devel- 
oped. This was really nobody’s fault. This is the way the 
researcher operates, and this is the way I suspect any 
organization operates. The people who are doing line man- 
agement, of course, have to be involved as well in the 
forward planning and reviewing of programs that are 
going on, and so we came to the conclusion that really, 
first of all, to develop better planning, and on-going pro- 
gram review, you have to involve the very people who are 
going to do the implementation. If you do not involve them 
right from the start, and they make a very strong personal 
commitment, it becomes much more difficult to sell a new 
program to them than if they were involved with its plan- 
ning and development right from the very beginning. I 
think this is a very important principle, and it probably 
has pretty wide application. 


We came to the conclusion as a result that a much better 
way was to make sure that everybody got involved. It 
becomes part of operations, particularly the technical 
planning, when you get to the program and project level, 
and then, of course, also, at the strategic planning level, 
which involves largely our council and internal manage- 
ment committee, and the people we ask to help us. 


In many cases we do this by putting together a task 
group which will involve the people who are close to the 
subject area, and assign some additional staff people to 
take the first run at it and make an analysis, and then 
provide a policy report which can be considered by coun- 
cil and dealt with in that way. 


Senator Thompson: Does the converse take place? Do 
the people who get involved right from the start have a 
commitment to the project in analyzing it and deciding 
that you are going to stop it? If it has been analyzed by the 
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people who are involved in it, is it very difficult for them 
to come to that decision? 


Dr. Schneider: I think that if you are going to plan a new 
project, unless there are some people who are very well 
informed in it from the beginning, and as a result of their 
information and the study they have done are convinced it 
is an excellent project, they are naturally going to help 
promote it, and I think, in many cases, you need this. Of 
course, they also understand that if it is a new program it 
has to go through the whole decision-making process, that 
is, approval and funding. If it is not approved, we have to 
accept that. But I think it is still the best way to arrive at 
and develop the kind of project that is going to be favour- 
ably considered for funding. 


Senator Thompson: I understood that this group were 
doing review and analysis as well as planning. 


Dr. Schneider: Yes. This was a group that, as I say, were 
off to the side, and they were doing nothing else but 
looking at and planning programs. Now we feel that this is 
everybody’s business, both the planning and reviewing of 
what we are doing, and it has to involve the people who 
are doing the work. 


The Chairman: But there is a great danger—and this is 
not a question, just a comment—that the “planees” could 
become the planners. 


Senator Godfrey: I think Winston Churchill would agree 
with you, because during the war he felt there should bea 
planning committee of active ministers. 


Dr. Schneider: That is provided the active ministers 
have enough time. It is always a fight for the time, but 
provided they recognize the importance, then they will 
find the time. 


Senator Grosart: Apart from the totality of the budget 
available to you, how independent in reality are the 
science spending decisions of NRC? You say somewhere, 
for example, that all your programs are subject to review 
by Treasury Board. 


Dr. Schneider: Well, there are two phases to this. One, of 
course, is when we come in with our program forecast, 
and this is scrutinized in great detail. The second stage 
comes after that. 


Senator Grosart: Who scrutinizes the first step? 


Dr. Schneider: The Treasury Board staff analyzes it and 
MOSST as well. The second stage comes after our esti- 
mates have been approved by Parliament and we have our 
separate votes. Within, let us say, the university grants and 
scholarships vote, since these are paid out as grants, the 
council is left a fair degree of latitude with respect to 
allocations to a particular discipline or to a particular 
project. There are certain decisions that have to be made 
and have to be approved by Treasury Board, such as the 
amount we spend on scholarships and the amount we 
spend on grants. 


Senator Hicks: But they would only determine the out- 
side amount on scholarships. That would be the limit? 


Dr. Schneider: That is right. But in our operating vote, 
as far as the allocations to our various laboratory divi- 
sions are concerned, we have to present the proposed 
allocations to Treasury Board, but once our vote is 
approved, and they have approved the general program, 
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this also is left to our discretion. When it comes to certain 
larger expenditures, we have to get prior approval from 
Treasury Board. 


Mr. Cumming: As far as specific contracts are con- 
cerned, Mr. Chairman, capital expenditure on a contract 
in excess of $250,000 would require specific Treasury 
Board approval. 


Dr. Schneider: Then during the course of the year if we 
have a proposal for a new program, and even though we 
can find some of the funds or have some of the funds in 
this year’s budget, we would have to get a specific pro- 
gram approval from Treasury Board because it means 
committing funds for subsequent years. 


Senator Grosart: But, Dr. Schneider, apart from the 
totality of the budget, which I can understand is a Trea- 
sury Board function, who is equipped in the Treasury 
Board Secretariat to analyze your programs, vote by vote 
or in any way, and say that their knowledge or their 
judgment is superior to that of NRC? 


Dr. Schneider: Do I have to answer that question? 


Senator Grosart: Well, it is a fundamental question 
because we have been dealing with national science 
policy, and this is almost the nub of it. Do we go back to 
Treasury Board making science policy decisions? I know 
it is possibly a difficult question, but I think it should be 
asked. 


Dr. Schneider: Well, to be fair, I think it is not that they 
iry to make decisions on individual projects themselves. 
They do of course get outside advice and there are many 
places they can get it including MOSST and other depart- 
ments, but it is Treasury Board’s business, and they take 
this very seriously, to see that these programs are co- 
ordinated and that there is no duplication as between one 
department and another. 


Senator Grosart: But, surely, that is MOSST’s function 
and not Treasury Board’s? 


Dr. Schneider: I would not dispute that, but I think that 
when it comes to talking about the technical merits of a 
program, then that is a different area, and I think that 
kind of evaluation should be made by people who are 
knowledgeable in the area. It may be that we do not have 
the money for such a program even though it is a high-pri- 
ority program, but I think that at least the technical merits 
can be established. 


Senator Grosart: I would like to pursue that question, 
but I won't. 


The Chairman: We are reaching now page 28 of the 
brief, one of the most wearing parts of the brief, and I 
think we should spend some time on these few 
paragraphs. 


Senator Neiman: May I begin by asking Dr. Schneider 
what he feels can be done to recruit more young scientists 
and engineers, not only into NRC but into science general- 
ly? Is it a general problem? What do you think you should 
be doing, and what do you think the government should be 
doing? 


Dr. Schneider: I think perhaps the problem would not 
have arisen if we had had a fairly smooth progression. But 
what happened is this. In the 1950s or early 1960s we had 
rather a rapid growth, and this was not only in most 


government laboratories but also in the universities. Then 
when we approached the 1970s we had austerity in 1968 
and we were required to reduce our staff, and we have 
been reducing it ever since. I guess it has levelled off now, 
but the result was that we have done very little recruiting 
since 1969 and so our age distribution is getting rather 
askew. In the normal course of events, if you do reach a 
fairly steady state, when you have people retiring at one 
end there is a certain amount of turnover and you can 
keep bringing in young people. But unless this can be done 
at a rate sufficient to keep ideally the peak distribution or 
the average age somewhere in the 30s, then I think to 
correct this now we would have to have new ressources. 
We cannot do it ‘“plateaued” as we are, in effect. Because 
of inflation we are really cutting back each year. 


Senator Neiman: Is it simply a lack of resources that is 
causing young people to turn away from science, and 
causing them to emigrate to the United States, or is it lack 
of opportunity? 


Dr. Schneider: At this moment it is lack of opportunity. I 
should correct this first of all. They are not turning away 
from science. There are many very good young people 
who would like to make a career in science, and it is 
unfortunate at this very time when both the university 
sector and the government sector are not hiring at all. We 
had great hopes that there would be more opportunities in 
industry, and that has not developed either. So it is rather 
a sad period for our young people. Nevertheless, there are 
many young people who are tremendously interested in 
science and want to pursue it, and I hope that things won’t 
always be this way—that pretty soon we can pull out of 
this. But at the moment it is rather a bleak picture. 


Senator Bourget: You mention in your brief that you 
have reached the number of 600 researchers. Are they all 
permanent employees, or are they employed for a certain 
length of time according to contracts which they may have 
with NRC? 


Dr. Schneider: The majority would be ongoing 
employees. I should mention that we used to have a pro- 
gram of post-doctorate fellowships which were tenable up 
to two years, being renewable at the end of the first year 
for a second year. The intent of this was to bring in young 
people and new blood and NRC was a good place for them 
to come to do research in order to advance their careers. 
After leaving they were recruited either by universities or 
industries. Some came from abroad and returned to their 
own countries. Two years ago we changed this program, 
largely because for one reason the engineering divisions 
felt that one or two years was too short in the type of 
projects that they had. Also, the engineering divisions 
were making less use of these post-doctorate fellowships. 
One reason, of course, is that the post-doctorate training is 
not as common in the engineering disciplines as it is in 
chemistry, physics and biology. However, we felt this was 
very important in the engineering disciplines, because 
these people would go to industry and, I believe, having 
had the experience at NRC would become very valuable to 
the firms and we wanted to encourage this. So we have 
cnanged the former post-doctorate fellowship program 
into one we call research associates. Instead of a stipend 
which would be approximately $10,000, we actually pay 
them at going staff rates. The initial appointment is for a 
year, but can be renewed up to five years. 


The Chairman: I am sorry, Dr. Schneider; I think this 
can be covered in other areas of your brief. On page 28 
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you really concentrate on your more or less permanent 
staff, and we can return to these other programs which 
are more or less temporary. Senator Bourget’s question at 
the beginning was directly related to this. 


Senator Bourget: Yes. 


Senator Thompson: You must be concerned, Dr. 
Schneider, because you mentioned at an earlier meeting 
that the innovative period for scientists is only until he is 
33, or something, and then he is over the hill. 


Dr. Schneider: I don’t think a scientist is ever over the 
hill. What he might perhaps lack in daring when he gets 
into his later years he makes up for in his broad experi- 
ence. As a scientist develops he becomes interested in 
more and more things and broadens his interests and 
background. I think a mature scientist is a tremendously 
valuable person in terms of the expertise and the wealth 
of knowledge he carries around in his head. I think also as 
consultants and particularly in industry those individuals 
are tremendously valuable. 


Senator Thompson: Could I put it another way, Dr. 
Schneider: In view of the normal advances in science 
during the last two decades, for a person to be really up to 
date would require almost coming directly out in a new 
discipline. ~ 


Dr. Schneider: Certainly new developments do change 
things rather rapidly and, for example, today the new 
graduates coming out of universities are tremendously 
computer-oriented, where the graduates 20 years ago 
would not have had this background. Of course, some- 
times this is overdone and one turns to the computer 
rather than sitting down and thinking a problem out. 


Senator Grosart: It applies to economists also. 


The Chairman: It seems to me, though, that the situation 
you are describing is rather worrying. You say you have to 
keep these people and you cannot increase the number. As 
a result of this, the age distribution is increasing, which 
you think is unwise or unsound. Your equipment is 
becoming more and more obsolete. So my impression, at 
least, is that you are on the verge of running a kind of 
social insurance system because of the immobility of your 
older people, and that might kill, really, the innovative 
capacity of NRC. 


Dr. Schneider: There is some turnover and, of course, 
there are some retirements. Some of these we can replace 
and do so by new recruits at a young age. However, the big 
problem is really that at the present time, with the restric- 
tions on manpower, it is just not possible to get any new 
man-years in order to take on any more new recruits. If 
this continues much longer, in my opinion the situation 
will become very serious. 


The Chairman: And you think it is almost impossible to 
move some of your older people to other jobs? 


Dr. Schneider: We do, but unless they move right out of 
the system it does not really solve anything, because we 
have a fixed number of man-years. In the last few years 
we have not gotten any new man-years, so we cannot 
bring in new people. The only recruiting we can do is for 
replacements. 


Senator Grosart: Mr. Chairman, this would seem to raise 
the whole question of conceptual economy. Is your con- 
cept too big in view of the constant or deteriorating 
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resources available in real dollars? Is the question: Are 
you trying to do too much? Which then, of course, leads to 
the question: What programs should you be getting rid of? 
Would it not be better to get rid of some programs, there- 
fore some staff, therefore some equipment, so that you 
could economize in your whole concept and have more 
younger and resourceful people and better equipment 
available for what you are doing? It is a hard way to look 
at it and I am not saying it is the ideal way, but assuming, 
and I think we can assume, that your financial resources 
will not improve rapidly in the next few years, is that not 
the case? 


Dr. Schneider: Having had eight or nine years of 
restraint, we have been trimming, trimming and trimming 
and everything that is left, if we suggest closing anything 
down there are howls, as these are all considered to be 
very essential and important programs. Yet there are 
needs to start new programs, such as energy and others 
which are very important at the present time and will be 
of ongoing concern. We need new resources. We have been 
constantly shifting resources toward these newer pro- 
grams, but only so many can be shifted, otherwise the 
other programs will be affected. Also we have to look for 
special expertise, which we have to obtain from outside, 
which means recruiting new personnel, which means new 
man-years. 


Senator Grosart: Is it better to carry on an existing 
project, using out of date equipment and inadequate per- 
sonnel, than terminate the program? 


Dr. Schneider: I agree that once it gets to the point that it 
is no longer effective and paying off and productive, you 
are quite right, we would be better to close it down. 
However, in ongoing programs there are more and more 
demands being made on us and it is difficult for us to 
respond. We can only take on so much. 


Senator Grosart: What is the prospect, then? 


Dr. Schneider: I had hoped that this year we would start 
turning the corner, but the noises I hear so far indicate 
that the prospects for next year are not that good. How- 
ever, we cannot go on very long in this vein. At some point 
we have to turn the corner. Hopefully, the economy will 
pick up and we will control inflation somewhat more and 
be in a position to do something about this. However, I 
think we are really running down badly in this country as 
far as science is concerned. 


Senator Grosart: Over this period of restraint which you 
suggest may have been going on and off since 1968, what 
would be the percentage erosion of your financial 
resources in real dollars? 


Dr. Schneider: Perhaps the best way I can answer that is 
to show you a curve which I have with me. This curve goes 
back to 1968-69, and we have taken constant dollars from 
1968-69. These are all relative to 100 for that year. The 
green line is GNP and the red line is the federal govern- 
ment voted expenditures. In other words, it does not 
include the statutory expenditures. The magenta curve is 
the total R&D expenditures by the federal government. 
That does not include “related scientific activities’”’ expen- 
ditures, but what I cali R&D. Curve “C” is the federal 
government expenditures in support of industrial R&D. 


Senator Grosart: I wish you would send this to Mr. 
Drury. 
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Dr. Schneider: I have. Line “E” is the university grants 
and scholarships program of NRC. It was holding its own 
and then in about 1971-72 took a dive. It went up again, but 
then this year it is frozen. Finally, line ‘“F” is the NRC 
laboratories. We have been going down since 1968-69. In 
terms of staff we have not even got back to where we were 
in total staff in 1968-69. 


Senator Bell: And you do have to use more of your staff 
in an administrative capacity on top of that? 


Dr. Schneider: Partly because we are doing more con- 
tract management and more contracting out and, second- 
ly, with all of the extra paperwork we are now required to 
do by central agencies, and this keeps mounting and 
mounting, we require more clerical help to deal with that. 


Senator Hicks: Dr. Schneider, can you compare Cana- 
da’s research and development efforts with those of other 
industrialized countries? 


Dr. Schneider: I can. I would caution, however, that that 
kind of exercise has pitfalls, too. There is no reason why 
every country should be the same; every country has its 
own different needs. Particularly, it should be pointed out 
that in some countries, such as the United States, large 
sums of money are spent on defence and space research 
programs. When we talk about the division between the 
industry sector, the government sector and the university 
sector, this comes into the picture. As a matter of fact, in 
the United States, if you were to subtract out the funds 
being spent on defence and space in industry, you would 
find that that is where most of the money to support 
industry goes. So-called civilian science is mostly done 
in-house and only a small amount of development is con- 
tracted out to industry. It is something like 72 per cent 
which is done in-house. Of course, with ERDA, with the 
new energy programs, this will change somewhat because 
there will be a large injection of new funds. We all know 
that in the industrial sector in Canada we are underinvest- 
ing in research and development, but at the same time that 
does not mean that in the government sector or in the 
university sector we are spending more than other coun- 
tries. In fact, if you make the proper comparisons, we are 
spending less than most other countries. But if you take it 
in relative percentages, then the industry sector shows up 
glaringly. This is largely because industry itself is not 
investing as much in research and development as it does 
in other countries. We know the reason for that, of course. 


Senator Hicks: I wonder if it is valid to refer to figures in 
that way. For example, in one of the science magazines 
recently it was pointed out that Canada’s share of the 
gross national product was something like 0.8 per cent, 
whereas for a country like France it is over 2 per cent. Is 
that valid or are there so many qualifications to those 
figures that they lose their validity? 


Dr. Schneider: Not only might they lose their validity, 
but in the first place the rationale is that you do not spend 
money on research and development unless you have a 
good reason for doing so. Our needs are different from 
other countries. We are largely a resource based country. 
You cannot compare us, let us say, with Germany or the 
United States or Japan. We have invested relatively more 
in developing our natural resources and resource manage- 
ment, and much of that has been done in government 


rather than in industry. 


The Chairman: It seems to me, though, that if you go on 
like this and have to get older and older people working 
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for you with obsolete equipment, you will end up doing 
research and development just to keep those people there 
because of their tenure. 


Senator Hicks: There is another point related to your 
observations about subtracting the expenditures on the 
space program and defence research in the United States; 
it is not automatically proper to subtract all of those 
expenditures, because an enormous amount of spin-off in 
discoveries and inventions have occurred which, in fact, 
are useful beyond the limits of the space program or the 
defence program. 


Dr. Schneider: Along that line, I heard it suggested with 
respect to the Olympic Games that perhaps the construc- 
tion for the Olympic Games was not all wasted because 
there would surely be a spin-off which will create a lot of 
new employment. 


Senator Hicks: I don’t like that analogy. 


Senator Cameron: Dr. Schneider, what is the situation 
with respect to foreign students? I am thinking of foreign 
students who come here on a two or three-year scholar- 
ship ostensibly to return to their home countries. I have 
the impression, which may be quite incorrect, that many 
of them do not return because they find the conditions and 
opportunities here so much more favourable that they go 
to great lengths to avoid going back. Is that an oversim- 
plification on my part? Am I being unfair to them? 


Dr. Schneider: The situation is not quite as bad as it was 
a few years ago. The picture is changing partly because of 
a change in the immigration laws. Perhaps Dr. Gingras 
would like to respond to that. 


Dr. B. A. Gingras, vice-président, university grants and 
scholarships, National Research Council of Canada: Yes, 
Mr. Chairman. This is still a problem, but not as important 
as it was eight to nine years ago when students could come 
from India or other countries and become landed immi- 
grants. They would come here for studies and then they 
would not wish to go back to their home countries after 
completing their baccalauréat, their masters, or their 
PhDs. At one stage, the National Research Council was 
quite concerned about the number of these foreign stu- 
dents in our universities. In certain disciplines it was 
perhaps more serious than in others. We have established 
a rule whereby NRC moneys going to university research- 
ers cannot be used to support foreign students. The rule is 
still in existence today. This policy was started in 1969; 
however, in the last year, with the new regulations pertain- 
ing to immigration, it seems that foreign students can no 
longer come here and become landed immigrants; they 
have to come on student visas and then go back home. 
They can then apply for landed immigrant status, after 
the fact. The feeling of the university community at this 
time is that the situation will correct itself in a relatively 
short time. 


Senator Cameron: Those student visas are for how 
long? 


Dr. Schneider: They are for the length of the course. 


Dr. Gingras: Yes. It depends on the circumstances. Most 
of these students come for graduate work, so it would be 
for three or four years, normally. 


Senator Grosart: I wonder if I could ask Dr. Schneider, 
again, a question in relation to this problem referred to in 
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section 2.2(g) on pages 28 and 29. Have you made a man- 
hour study, by activity, with particular relation to labora- 
tory time, administration time, and external time? For 
example, I notice, over on page 139 to page 147 you havea 
list of the time you spend with other organizations. I 
added this up to, I think, some 500 organizations that you 
serve, and to take an odd example, such as the Interna- 
tional Electro-Technical Commission, you provide five 
chairmen and 13 members of committees. In total you 
provide these man-hours to something like 500 commit- 
tees. Have you analyzed this, so as to be able to ask 
yourselves if this makes sense, or whether you should be 
curtailing your activities here? 


Dr. Schneider: With regard to many of the international 
bodies, of course, they are highly selective. Often, for 
Canada to have a member on some of these commissions 
is considered to be very important, and we are usually 
encouraged to participate by the Department of External 
Affairs. As far as the Canadian organizations are con- 
cerned, we feel that it is part of the role of NRC to support 
these technical activities, whether it be a standards com- 
mittee or some other technical organization which contrib- 
utes to them. 


Senator Grosart: I am not questioning the value of these 
activities. That was just my original illustration. Have you 
made a man-hours study? That is my question. 


Dr. Schneider: Some of the divisions have done this in 
quite some detail. 


Mr. Cumming: It certainly has not been done in a com- 
prehensive way so as to cover the entire laboratory opera- 
tion. I really could not assign a figure to it. 


Senator Grosart: It might point the way to a solution of 
this problem if you were to decide where you are spending 
your man-hours, and if you were to take these various 
committees and calculate the travel time involved, and so 
on. I would say that there must be hundreds of thousands 
of man-hours involved here. 


Dr. Schneider: A lot of the travelling is done during 
evenings and on weekends. 


Senator Grosart: I am not criticizing, of course. 


Dr. Schneider: I would like to point out one particular 
thing which we think is very important, and which our 
staff considers to be a part of their role, and that is as 
consultants for industry, or people in other sectors, who 
come to us with problems. We think that taking up to 20 
per cent of a man’s time with these matters, and in fact, 
having these outside contacts, is good for them. It keeps 
them in contact with the real world. 


Senator Grosart: I am not asking for justification, and I 
come back to my original point: are you satisfied that the 
totality of man-hours spent on this, as against laboratories 
and the problems you mentioned of people who might 
better be spending their time in laboratories but who are 
now section heads or directors, is justified? Have you 
studied this matter to the extent that you can say, “Well, 
perhaps this is where the problem is’? 


Dr. Schneider: We have not asked each person to 
account for the use of his time, but as I say, we do 
encourage the spending of a certain amount. of time on 
these outside activities. They are directly related to the 
work of the individual involved, and make use of his 


experience and expertise. However, some of the people, 
and particularly the younger people, would be doing less 
of this. The people who are more experienced, and older, 
would probably do more, so that the load does not fall 
equally. 


Senator Grosart: It would be interesting to see a com- 
parison of man-hour use back to, say, 1968, from today. It 
might give some factual basis to the problem. 


The Chairman: In constant hours. 


Senator Thompson: Mr. Chairman, I was going to ask 
about another sort of study. I am referring to Senator 
Hicks’ question about spin-off. You yourself have talked 
about the spin-off that was taking place in small industries 
in the Ottawa-Hull area. We were going to have an embry- 
onic development on the lines of the much quoted Route 
128 in the Boston area, and this would come about in our 
area in connection with the Defence Research Board and 
Atomic Energy of Canada. I was wondering whether NRC 
or any other government agency had made a thorough 
study of the phenomenon to which you referred. 


Dr. Schneider: Yes. I would not say we have made a 
thorough study, but some years ago we did look at the 
possibility of creating a research park right next to us. It 
was to be both a research park and a light industry park 
in the high technology field. We pursued it, we studied 
similar setups elsewhere, and had discussions with the 
National Capital Commission who drew up some plans for 
us. We were very interested in the project, but in the end 
the plan was not approved. 


I do not think the Route 128 model is valid today, but 
certainly I think it is still valid if you have some major 
research laboratories and other factors in the community 
that are favourable. I think this can help to generate this 
kind of spin-off. 


Senator Thompson: I am thinking of Sheridan Park, in 
Ontario. 


Senator Grosart: It is not a very good example. 


Dr. Schneider: No, that was not a very successful 
project. 


Senator Thompson: Are you still going to pursue it? 
Dr. Schneider: No. 


The Chairman: I have one question which is related to 
biology, and which is referred to in general terms on page 
52. I have received, as chairman of this committee, as I 
have already told you, Dr. Schneider, quite a number of 
letters from biologists. The points made by these individu- 
als are, first, that they do not get their fair share of money 
from NRC, and are discriminated against in comparison 
with, say, nuclear physicists. The second point is that they 
believe too much biological research is conducted within 
government laboratories, including those of NRC. The 
third point is that they are of the opinion that the govern- 
ment favours its own laboratories, while denying funds to 
university laboratories. Finally, they believe that basic 
biological research is best done in university laboratories 
and not in government laboratories. 


Senator Grosart: Did you get the same letters from all 
the other disciplines complaining that too much money is 
being spent on biology? 


The Chairman: It was a conspiracy, perhaps! 
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Dr. Schneider: I should say, first of all, Mr. Chairman, 
that at the present time all the university disciplines that 
we support are under-funded. I think that case has been 
made. 


As far as the second point is concerned, the comparison 
between the biological research being done intramurally, 
as against that being done by the universities, I can only 
speak for NRC, to say that NRC has three divisions that 
are doing work in biology, though not exclusively. These 
are in the prairie region laboratory, which is concentrat- 
ing on plant science, and I think you know about that one, 
our own biology division here in Ottawa, and the Atlantic 
regional laboratory, three-quarters of the work of which is 
in the biology area. 


As far as NRC’s intramural research in biology is con- 
cerned, I would like to refer you to a report of the Science 
Council of Canada, which set up a committee to study 
precisely this question. Perhaps I should read their 
recommendations. 


In the opinion of the Science Council the biological 
laboratories of NRC can best contribute to the nation- 
al effort in science and technology by continuing to 
develop their interest along the lines that now seem to 
be apparent. They should be project rather than disci- 
pline oriented, and they should increasingly apply the 
inter-disciplinary approach to the solution of prob- 
lems that appear to be ripe for vigorous attack, but are 
not within the missions of other federal departments. 


It is this ability to bring together different disciplines on 
important, significant projects that we think is the main 
advantage we have as against university laboratories. So 
the Science Council recommends ‘that the intramural 
biological research of NRC continue to develop along 
present lines emphasizing inter-disciplinary applied 
research in aid of fresh missions, and that NRC encourage 
increased collaboration among its biologists and those in 
other government agencies, the universities and industry.” 


We have been co-operating in a number of areas where 
in fact, some co-operative projects in university research 
are funded through grants and scholarships programs and 
some of the NRC scientists working closely with them. 
There are also quite a number of contracts from our 
biology division going out to universities in the area of 
research required for the associate committee on scientific 
criteria of environmental quality which NRC is respon- 
sible for. There are gaps in research that are urgently 
needed to be filled and contracts are let and most of them 
go to university researchers to obtain this data. So we are 
co-operating very closely. And I think it is the general 
view of the university researchers in biology that NRC is a 
valuable asset which complements their research and that 
we are not in direct competition. 


As far as the support of biologists is concerned vis-a-vis 
other disciplines, perhaps I might ask Dr. Gingras to give 
you more detailed information on this point. 


Dr. Gingras: As Dr. Schneider said, most of the disci- 
plines supported in universities by the council are suffer- 
ing in terms of dollars at this time, as you well know. 
However, in spite of frozen budgets this year, the Council 
has made a conscious decision to favour some disciplines 
versus others, and the biological disciplines as a whole 
have been favoured, and so have the engineering disci- 
plines at the expense of physics, which was mentioned in 
this letter, and chemistry and a few others. This is fora set 
of grants to individual biologists. There was an increase In 
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the number of biologists in universities but in addition to 
taking care of the increase there was a conscious move 
towards better support of biological sciences. Perhaps 
another element here that one should mention is that the 
areas of major grants which we call major negotiated 
development grants where biology has fared very well in 
this sort of competition. There have been many major 
biological programs where a special million dollars a year 
was put into biological research. One was terminated two 
years ago. It was called the International Biological Pro- 
gram. It was a ten-year program. So naturally they are not 
as well treated as they would like to be, but they are on the 
increase in terms of NRC grants to them. It has gone up 
from 16 per cent in 1964 to now where it is 24 per cent. 
That is going for biological sciences. 


The Chairman: Thank you very much. This will help me 
in answering all those letters. 


Senator Godfrey: Would they be writing to you in the 
same vein? 


Dr. Schneider: Oh, yes, and not just the biologists. 


Senator Grosart: Then going to page 91, which deals 
with the transfer of World S. and T. Information and data, 
would you say, leaving aside the foreign subsidiary situa- 
tion in the industrial sector, that Canada should be provid- 
ing more new knowledge to world science or receiving 
more, in comparison to other countries? 


Dr. Schneider: Well, I think at the present time there is 
no doubt that we are receiving a lot more than we are 
contributing. I suppose, being a small country, that is not 
surprising. It is very difficult to say how much we should 
be contributing; I suppose the simple answer is as much as 
we can afford. I suppose it is the same as the question, 
“How much should we contribute to the arts?” And you 
get the same answer, ‘““As much as we can afford.” 


Senator Grosart: No, it is not quite the same question. 
Because I am thinking of the old question: Should we be 
specializing more in those areas of science activities where 
our needs are greater than those of other countries and 
where we can therefore expect less input from the world 
store as compared to other areas of science activities? 


Dr. Schneider: I think there is no question about that. I 
thought perhaps you meant from your first comment curi- 
osity-oriented science. I think there is no question that in 
these areas if we don’t do it, nobody is going to do it for us. 
We really have to put our major effort into those areas 
which are particularly important to Canada. Because 
there we do not have this world-wide pool to draw on. 
That of course does not cover very large fields like health, 
for example. What should we be spending on medical 
research? A great deal of that is being done elsewhere. 
But when you come to applied research and technology, 
you have quite a different question. In these areas where 
we havea particular need in Canada, my concern is that 
we do not go far enough and develop it to the point where 
we become world experts and find markets abroad where 
people have similar needs. This is where I think we do not 
specialize enough. 


Senator Grosart: Would this apply all the way through 
the whole science activity spectrum, from research 
through to development and innovation? 


Dr. Schneider: It could, but I don’t think you could limit 
it to that because I think the areas that are particularly 
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important to Canada and where we have special advan- 
tages or special conditions, like climate, are certainly ones 
that are obvious. But if you go to something like manufac- 
turing industries, then it is not quite so obvious. These 
involve a number of consumer needs that many other 
countries have and even here we have to be selective and 
build on our strengths. We have to see where we have an 
opportunity and where we can find a niche. But once we 
have found it, we have to push and try to excel. If we try to 
cover the waterfront, then I do not think we will get 
anywhere. And yet, I think we have a lot of strengths to 
build on and I am a bit frustrated myself that we have not 
gone further in this direction in Canada. 


Senator Grosart: Would this apply to R&D and teaching 
efforts in universities? It is sometimes called the Olympic 
Race Syndrome—that you have to be in every race. Are we 
trying to do too much of that? 


Dr. Schneider: I think that when you get into the educa- 
tional field it is not quite so simple. How many fields can 
we afford to opt out of? I think those decisions are simpler 
when we are deciding what type of research we should do. 


Senator Thompson: Following from that, Mr. Chairman, 
I am rather curious about the process by which NRC, as 
an institution, arrives at these areas which are of long- 
term benefit to Canada. 


Dr. Schneider: You are asking how we arrive at these 
decisions? 


Senator Thompson: Yes. 


Dr. Schneider: I think those kinds of areas are usually 
pretty obvious. First of all, the question is: Is research 
going to help solve that problem? Secondly, if it is, then 
what particular research should we be doing? Energy is a 
good example of this, and food research is certainly 
another good example. There may be other areas where 
research is not necessarily the answer. I think that when 
we talk about some of our industrial problems and we 
keep saying we have a lack of innovation, I wonder if the 
problem there is really research. It is perhaps a combina- 
tion of things. 


Senator Thompson: As I recall, the Science Council put 
out a number of booklets telling us what were going to be 
the priorities for transportation and a number of other 
things. 


Senator Grosart: Report No. 4. 


Senator Thompson: Were those translated into research 
by you? What happened? Were they just academic pur- 
suits or were they the policy you have followed? 


Dr. Schneider: I think it is a matter of degree. I think the 
concept of what the Science Council called its major pro- 
gram is not necessarily a bad concept if the particular 
area lends itself. Perhaps they formulated that in too 
restrictive a way. I believe there are a lot of areas where 
larger national projects would be highly beneficial, and 
where in order to get anywhere we have to combine the 
resources we have in the universities, industry and gov- 
ernment. I think we are just beginning to do this. We have 
been trying to promote this for some years and it is 
coming slowly. I do not think it necessarily has to be on 
the kind of scale the Science Council have been talking 
about. There are many areas that I think could benefit 
from something a bit more modest. 
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Also, the suggestions that were first made by the 
Science Council were not, I think, necessarily ones that 
were the most favourable; they mentioned water 
resources and space research. I think we could easily 
come up with another list which perhaps could pay off 
more immediately, and also ones that obviously will be 
important in the long term. I think we are just learning to 
do this, at least at the federal government level, trying to 
bring the various departments together, because in almost 
every major field you find a number of departments have 
an interest; industry has an interest, research and univer- 
sities have an interest, the provinces have an interest. It is 
very difficult. 


We have gone through this with the energy program, 
and I for one was getting a bit frustrated; it was taking so 
long, but eventually it did come together. I think the 
processes and the mechanism they have used there can be 
improved, and I hope with the next one, which has been 
started on food R&D, we can learn from previous experi- 
ence and do a better job. 


I think this is the direction we must go if we are to 
achieve something significant. We must have this integrat- 
ed program and mobilize resources in all sectors. For that 
reason, I would be sorry if the academic researchers felt 
that the university sector would be one isolated place, 
industry another and government somewhere else. We 
have to work together, and if with the resources we have 
we are to achieve these kinds of goals we must integrate 
our efforts and have our objectives fairly clear. 


One of the impediments here, however, is that if you are 
going to do R&D in these major areas, in setting goals you 
have to know what is the country’s policy, what is the 
government’s policy objectives in this area. This has ham- 
pered us somewhat in our energy program. There have 
been a number of policy papers on energy. These have 
been attempts to deal more with the short term, but when 
talking about energy you need to be thinking beyond the 
year 2000. This means longer term, and I do not think we 
have really yet come to grips with this. Of course, there 
are immediate and pressing problems in the shorter term. 


It is the same thing with food policy. This touches on a 
wide variety of problems. There is a policy paper being 
developed. Again this should go ahead of the new R&D 
programs that we are going to develop, which will be 
compatible with the overall policy in that sector. 


Senator Bell: I should like to follow that up, because I 
have a long list right here, and I am so glad you mentioned 
this. I am referring to co-ordination. I was thinking of the 
food technology section of your biology division, and how 
you are going to integrate that with food and drugs, health 
and welfare, with medical research, with perhaps the 
packaging and labelling regulations. There are so many 
aspects that seem to me to be totally unco-ordinated. I do 
not believe there is any western country that co-ordinates 
these aspects of food technology and production. 


Dr. Schneider: There are all these interests, and very 
often these are in different departments. This is a prob- 
lem, and this is why I suspect it takes so long to get all 
these things together, get them sorted out and have agree- 
ment on the main policy objectives and, most important, 
on the priorities. We are just learning how to do this on 
this larger scale. There are some, of course, that are 
involved with regulatory aspects, and I think these are 
specific objectives. If you are talking about R&D to pro- 
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duce new sources of energy or to produce new types of 
food— 


Senator Bell: It is energy. 


Dr. Schneider: Those you can identify and those are 
things that you have to concern yourself with first. Fur- 
ther down the line you have to worry about the environ- 
ment, the social and regulatory aspects, the consumer 
aspects and so on. The R&D has to go ahead first, and 
here you will focus on the things that will produce new 
food resources or new energy resources. Then as you go 
along to develop some feasible technologies you examine 
the health aspects also, and so on. 


Senator Bell: Are these not mutually exclusive? 


Dr. Schneider: No, but there is no use worrying about 
health aspects initially if you are going to do R&D about 
some new energy source and you do not know what that 
source will be, or thinking about the possibility of produc- 
ing, say, food from cellulose, if you do not yet know what 
that food will be until you have produced some products, 
after which you examine the health aspect. 


Senator Grosart: In this confusion of tongues have we 
altogether forgotten the concept of centres of excellence in 
Canada? 


Dr. Schneider: I hope not. This is something that con- 
cerns me a great deal. I hope the present restraint does not 
last too long, because I think we are in great danger of 
seeing some of these centres of excellence either falling 
apart or becoming centres of mediocrity. 


Senator Grosart: Are there any areas of R&D or science 
activity where you would say Canada would, on a com- 
parative basis, be regarded as a country which was a 
centre of excellence in that discipline? 


Dr. Schneider: Perhaps to talk about a discipline is a bit 


broad. In some branches of disciplines there is no ques- 
tion. We still have some very good centres at NRC and in 
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some of the universities. I think some of our university 
research efforts now are of a very high standard and can 
hold their own with the best in the world. 


Senator Grosart: I was speaking not of individuals but 
of Canada as a country. We speak of certain countries, 
such as the United States being the centre of excellence in 
space and so on. Have we reached the point where we can 
say there is anything in which Canada leads the world in 
R&D? I do not mean in volume but in excellence. 


Dr. Schneider: In excellence I would point out the Prai- 
rie Regional Laboratory, the National Aeronautical Estab- 
lishment and particular units in Biology, Chemistry and 
Physics laboratories at NRC, which are well known across 
the country. In spectroscopy there is Dr. Herzberg’s group 
and a number of other groups in this field. Certainly they 
have been outstanding world wide. On the industrial side, 
I suppose one should mention pulp and paper and the 
electrical power industry, which is well known, particular- 
ly in high voltage transmission. There are areas like this 
that have been pioneered in Canada. There are a number 
one could identify but they are not on a vast scale. 


Senator Thompson: Are you concerned that some of 
these areas, because of lack of resources will in some way 
not attain the full potential that Canada could? 


Dr. Schneider: I would say, certainly if our present 
restraints continue very much longer we will be in real 
danger. The centres of excellence we have will not be able 
to maintain their position. 


The Chairman: On this very pessimistic note, we might 
as well conclude. Thank you very much, Dr. Schneider. I 
wish on behalf of the committee to thank your colleagues 
also. Regarding your invitation to visit you, I am afraid we 
will have to postpone it until next fall, but you may rest 
assured that we will pick it up one of these days. 


Dr. Schneider: We will be happy to welcome you when- 
ever you can find the time to visit us. Thank you. 


The committee adjourned. 
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Organtzattonal Funetions 


In order to implement the responsibilities assigned 
to it by statute, NRC operations are organized in three 
separate programs, each supported financially by a 
separate Parliamentary vote: 

Program A: Natural Sciences and Engineering Research 
Objective 

TO provide a national foundation upon which to build 
for the creation, application and use of knowledge 
derived from the natural sciences and engineering. 
Sub-Objectives 

To promote, assist and perform research for the 
creation of new knowledge derived from the natural 
sciences and engineering. 

To apply knowledge derived from the natural 
sciences and engineering to the solution of problems 
Ob Netwonal concern. 

To apply and use engineering and the natural 
sciences’ to assist industry in Canada with the develop- 
ment of new and improved processes, methods, products, 
systems, techniques Jand tservices. 

To develop and maintain national standards and 
criteria based on the natural sciences and engineering. 
Program Description 
- Basic and Exploratory Research in the Natural Sciences 


and Engineering: development of engineering 
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fundamentals; acquisition of new engineering 
technologies; discovery of new applications for 
engineering technologies; development of scientific 
competence; acquisition of new scientific knowledge; 
discovery of new applications of science. 

- Research on Long-Term Problems of National Concern: 
application of engineering and scientific expertise to 
the solution of long-term problems of national concern, 
such as transportation, energy, food, building, and 
construction, 

= Research in Direct Support#or Industriak sinnovacion 
and Development: performance and promotion of 
exploratory and applied research in selected areas 
for the advancement of technology required for 
Canadian industrial development; use of effective 
methods of technology transfer, financial assistance, 
and selected cooperative projects on processes, 
systems, materials, and products to strengthen the 
research, development, and innovative capacity of 
industry in Canada. 

- Research to Provide Technological Supporerot Social 
objectives: application of scientific and engineer- 
ing expertise in support of national objectives 
such as health, law, safety, environmental quality 
and) mualssty.of .Canadian\ la fe. 


- National Facilities: provision and management of 
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national research and development facilities as 
a service to industry, governments, and universi- 
ties. 

- Research and Services Related to Standards: research 
in primary physical standards and provision of 
services in support of national and international 
Standards, 

- Administration: administrative support including 
financial and personnel services for this and other 


programs of the Council. 


Programpps.socholarshipsvand Grantse ip Aid Of Researcn 
OT ecouve 


To promote and support the development and mainten- 
ance of research and the provision. of highly qualified 
Manpower in the natural sciences and engineering. 
Sub-Objectives 

To support excellence in research for the creation 
of new knowledge in the natural sciences and engineering. 

To promote and support the development of research 
in selected fields of regional and national importance. 

To assist in the provision and development of 
highly qualified manpower. 

Program Description 
- Peer-Adjudicated Grants: grants for research 


expenses and equipment costs awarded to selected 
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individuals and groups by peer adjudication. 

- Developmental Grants: grants negotiated with 
individuals pxgroups, or institutions. to resolve 
problems related tto ‘scientific; ‘econonre, “and 
resource development. 

- Training and Development of Highly Qualified Man- 
power: scholarships and fellowships awarded in 
national competitions to graduate students, 
postdoctorate fellows, and senior scientists 
and engineers in universities and Canadian industry 
for advanced study, research, or professional 
development - tenable in universities, industrial 
firms, ang Other institutions in Canada’ or abroad. 

- National’ and International Activities: grants to 
SUppoLre national and international scirentitic 
and engineering conferences and studies, the 
exchange of scientists and engineers, and selected 
activities of scientific and learned institutions. 

Program C. ScLlentrrie wand, Technical information 

Objeceive 
Po facilitate’ the use of scientific and technical 

information by the government and people of Canada. 

Sub-Objectives 
To provide and maintain services associated with 


SCLENELELeG and technical intormactten cto meet the needs 


PBST ITY: 
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of the government and people of Canada. 

To conduct research into the need for and methods 
of accomplishing the transfer of scientific and technical 
information in response to user needs. 

Po participate in the™provisron= er" Mi brary 
and information services for the government and people 
Of Canada’ 

Program Description 
=) information Services: -operation’ and “support of 

Services CO provide” for the» coblection, storage, 

retrieval, analysis, and transfer of scientific 

and. Cecnnical-mitormatrvon;y =etepore for tne Tus etoa— 

tion of journals of research in engineering and 


science. 


- Network Implementation: implementation and main- 


tenance of a Canadian network of scientific and 
technical information services, including a 
referral service; the establishment of links with 
other national and international networks and 


Services. 


- Research and Development: research into the require- 


ments for collection, storage, retrieval, analysis, 
and transfer of scientific and technical informa- 
tion; improvement of these and other related 


processes and development of new processes to meet 
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the demonstrable needs of the users; development 
of standards, procedures, and processes for 
intersystem exchanges of scientific and technical 
information through participation and agreement 
with other national and international organizations. 
22 (a) yoStatutoryseuncthuons .and.Powegrs 
NRC's statutory functions and powers are described 
in the Natrtonad. Research Council AcE AakaS <n CoN=L4, 
amended, by skusS.54.C.14) (2nd uSupps).Gdi ous othe, second 
supplement of the Revised Statutes of Canada adds to 
the powers of Council by authorizing it "to operate 
and administer any astronomical observatories established 
or maintained by the Government of Canada." 
2.2(b) Organizational Policies 
The National Research Council concentrates on those 
responsibilities explicitly assigned to it by statute, 
and includes those activities that are deemed highly 
important from a national standpoint, but which, for 
various reasons, cannot be done by other agencies. 
The following specific policies relate to the 
above-mentioned role: 
- In order to remain in the forefront of scientific 
and engineering research, NRC performs basic and 
exploratory research for the creation and appli- 


cation of new knowledge. The level of this effort 


i a a 
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constitutes between one-quarter and one-third of 
NRC operations. 

- NRC places emphasis on research in promising areas 
of advanced technology and on research related to 
long-term problems of national concern, such as 


enexgy, ood, buiddings and construction and 


transportation. 

- NRC's industrial research and development role 
complements and reinforces R&D in Canadian industry 
by the development and transfer of technology and 
by direct assistance to R&D projects in industry. 

- Within its competence, NRC provides research support 
toward social objectives such as public safety and 
security, protection of property, health, and 
environmental quality. 

- NRC establishes and manages major scientific and 


| technical facilities that serve a variety of users. 


- NRC provides a national reference centre for standards 
of measurement and performance. 

Because of NRC's non-regulatory nature and indepen- 

dence as a research agency with broad scientific expertise, 


it is) frequently called upon for consultation sor, to7under-— 


| take investigations on specific matters. “In some cases 


this amounts to what could be described as a "Scientific 


ombudsman" itaske- Accordingly: 
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~ ‘NRG recognizes ‘an obligation’ to" provide, withiny 2ts 
competence, independent investigation of scientific 
and technical issues that are in the national 
interest. 
2.2(c) Sunctrvons and) Responsibilities 
In addition to the primary role of NRC set out 
above, its research activities necessarily interface 
with, and complement, those of other government 
laboratories, industries and universities. The 
following policies define these interrealtions more 
exp licHtly:: 
2.2(c) (i) Relations with Other Federal Agencies 
Federal government departments with no laboratories 
of their own or departments with specialized R&D 
programs frequently require assistance in areas in 
which"NR@ has expertise or facilities:-°\In addition’ to 
providing such assistance, NRC also has a continuing 
responsibility to do work of importance to Canada which 
doés not fall within existing departmental’ missions or 
which broadly encompasses a number of missions. The 
following specific policy statements have been adopted: 
=" In selected program areas, either through’ the ‘NRC 
mandate or by specific agreement with government 
departments and agencies, R&D undertaken by NRC 
may be directly related to the program of federal 


departments and generally constitutes a specified 
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or complementary research component of an integrated 
federal program. 

- NRC engages in cooperative research and development 
at the project level with researchers in individual 


government departments and agencies. 


Within its capabilities, NRC responds positively to 
requests from federal departments and agencies for 
service from its unique facilities. 

- NRC provides scientific and engineering advice, as 

appropriate, .in.support of other federal depart— 

mental programs when the required expert knowledge 
resides within NRC. As an independent agency, NRC 
does not accept responsibility for regulatory 


activities of government departments and agencies. 


Zea. A) Relations with Industry 


Within its capabilities, NRC meets the research needs 
of andustry in. Canada, through, thc. rescarchlot at = lapelas 
tories, staff consultations, information services, project 
grants) oG. contracts), ,-and) other ,forms of assistance. NRC 
complements research if. INGUSE Gyan , where feasa ble, ft 
encourages and assists R&D projects in indusery< A 
significant aspect of NRC's inqustiial sctivaty. takes 
place through the extramural industrial program, as 
deceni bed )anasect ions 2 .J()) s(t) EDP Bool aoe beng 
Gaven tOnadacloser coupling of NRC Laboratory research 


and industrial R&D in selected projects. This involves 
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increased NRC initiatives in developing collaborative 

research projects with industry. Project proposals 

developed by NRC laboratories for collaborative work to 
be “carried out in industry are ~eligible-tor assistance 
through "grants Or, contracts: 

These and other approaches are directed toward a 
more effective transfer of technology from NRC 
Laboratories to -industry? « Specifically: 

- NRC has developed from existing resources, including 
the Industrial Research Assistance Program and 
NRC Laboratories, a program specifically directed 
to enhancing applied research and technological 
development, and its transfer into industry. 

This involves the formation of joint NRC/industry 

teams to work on selected projects which may be 

initiated by either industry or NRC. In either 
case, the funding is subject to negotiated 
agreement. 

- NRC work on a proposed industrial technology is 
pursued to a point where a competent company or 
group of companies can see its value and is pre- 
pared to take over final development and applica- 
tion. Bringing avecompany “or companies to vehis 
point usually requires that they participate in 


the research at an early stage. Assignment to a 
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company depends upon the company's overall capa- 
Dritty “and on lts plans=regarding explorations 

- NRC encourages and assists in the creation and 
Strengthening of R&D Ceams =m Industry, turough 
the introduction of new staff and exchanges between 
industry, the universities, and the NRC Laboratories. 

- NRC provides scientific and engineering advice and 
assistance in solving technological problems in 
Support of Canadian industry when the appropriate 
expertise iS available at NRC. 

Z2e2\c)) (111)  Relatvons with Universities 
A Major part of the NRC role an respect of Ui ver— 
sities is carried out through the extramural program of 

Scholarships and Grants in Aid of Research as described 

trewsection 2.7 (OY (LL). TO Maximizer tne weil sat sone. 

the scientific and engineering research capability in 

Canadian universities which NRC has fostered over the 

vVears, it 1s desirable’ that strong Iwnteracwions be 

maintained between NRC, industry, and universities: 

-~ In fields of research where NRC has identified the 
DOSSibirlity Of Signilicant advances in fundamental 
techniques, maximum collaboration is sought from 
University researchers. 

SeeiIRC participates ii cooperative and collaborative 


research programs with Canadian universities, 
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through agreements or contracts, when the results 
of such research are considered to be a contribu- 
tion to national research and development programs 
in which NRC has a defined responsibility. 

- NRC continues to encourage the interchange of 
scientific and engineering personnel between NRC 


and. Jini versity, laboratonies. 


22 C aa aa) International Representation 


NRG. actseas.a. focal point.for Canadian. inhtexnabzonal 
scientific and engineering affiliations, being the respon- 
sible body for 12 of the 17 member unions of the 
International Council of Scientific Unions (ICSU), to 
which Canada adheres. Lh addition, «candaaa . «tu rougnse NRG 
adheres to several special and scientific committees of 
ICSU and to independent scientific associates of ICSU, 
such as the Pacific Science Association. NRC is also 
responsible for Canadian adherence to some 10 similar 
bodies such as the International Society of Soil Mechanics 
and Foundation Engineering. It cooperates with the 
Engineering Institute of Canada in regard to the World 
Federatrvon of Engineering Organizations and ithe, Pan 
American Federation of Engineering Societies. 

Canada has intergovernmental agreements for 
cooperation in scientific and technological matters with 


the S.S.-R..7) Be Loi um, .ends.Germany.,.. and mwlesesormally, 


June 9, 1976 Science Policy 14: 33 


with France and Japan. It also participates in scientific 
and technological activities of multilateral intergovern- 
menvalNorganizations such) ase UNESCO}: OECD, NATO, and the 
International Energy Agency. NRC, in consultation with 

thes Department of External Affairs vand) other departments 
and agencies acts as the Canadian representative for these 
bilateral’ and multilateral activities on matters pertain- 
ing to NRC's responsibilities. Occasionally, as in the 
case Of UNESCO's Man and the Biosphere program and the 
Global Atmospheric Research Program of the ICSU and 

the World Meteorological Organization, it has been 
necessary to set up Canadian national committees to involve 
a wider portion of the scientific community. Alternatively, 
an existing NRC Associate Committee can be used; for 
example, the Associate Committee on Hydrology represents 
Canada in UNESCO's International Hydrologic Program. 

NRC has exchange agreements with the Academy of 
Sciences of the U.S.S.R.9 the Centre Nationalede da 
Recherche Scientifique of France, the Academy of Sciences 
of Czechoslovakia, and the Japan Society for the Promotion 
of Science! “It «manages the "scientisichpant (of athe 1General 
Exchanges Agreements with France (intergovernmental) and, 
using funds provided by CIDA, manages an exchange agree- 


ment between NRC and the Conselho Nacional de Pesquizas 


Of wBasazal dl. 


21662—3 
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2.2(c) (v) Relations with Provincial Research Institutes 

Since a number of provincial research councils and 
foundations have objectives somewhat similar to NRC's. 
national role, NRC's activities are, where possible, 
related to those of provincial institutions in a series 
mode rather than in parallel. 

It is considered desirable to have engineering and 
scientific R&D resources accessible to the need for such 
resources. It is therefore NRC policy to regard provincial 
institutions as having prior responsibility for the satis- 
faction of provincial needs within their capability. NRC 
responds to requests that cannot be thus satisfied. 

NRC is prepared to engage more actively in coopera- 
tive R&D with provincial agencies when the unique capa- 
bilities.of both -canibecjointlyvemployedotopturther 4 
national R&D purpose. Cases in point: 

- Participation in the development of a federal energy 


R&D program. 


Collaborative development of a food R&D program. 

siiParticipation with an industriallconsertiumi in ithe 
provision of a Remote Manipulator System for the 
NASA space shuttle program. 

-—sAi pilotbeprojeck .tosassist inievolucHtonvotn )epnt 
industry/laboratory programs. 

—. A pilot project .toxassist in evolution of jormr 


university/laboratory programs. 


FO Fe 
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- Collaboration with university and government scientists 
in astronomy and space research. 

- Collaboration with provincial non-profit research 
organizations in the provision of technical infor- 


mation to small and medium manufacturing industries. 


2.2(d) Process of Review 


The President of the National Research Council reports 
to Parliament through a minister, in contrast. to,» the, deputy 
minister of a government department who reports to the 
Minister. The regular review by Council of the duties, 
goals, and work of the agency provides the mechanism by 
which Parliament can be assured that the directions 
followed are in keeping with national purposes. The 
methods used by Ccuncil to plan and monitor projects are 
described in the answer to question 2.7. This mode of 
operation ensures that due consideration is given both to 
short-term needs and long-term benefits. 

The NRC Management Committee carries out strategic 
aAncrtacticalystudiess for consideratwongands concurrence by 
Council.« «By delegations fromethes Presi dentjs thes members 
of this Committee assume responsibility, authority, and 
accountabilitys for specific: activites; within, thestoual 
NRC program. 

Council itself carries out a continuing review of 
programs and program priorities. This process takes 


place through ad hoc Council review committees that 
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examine the program goals, activities, achievements, and 
proposed future directions. The results of such an examina- 
tion are measured against NRC policies and objectives, and 
conclusions are presented for Council's consideration and 
recommendation. 

In addition, NRC is subject to scrutiny by the 
Treasury Board, cabinet committees, and parliamentary 
committees such as the Miscellaneous Estimates Committee, 


as’ well as the office of the Auditor *General. 


.2(e) Outside Studies 


This function is fulfilled by the duly appointed 


members of Council. 


PERCE fy Ge Responsibilities, Powers, Programs 


In response to the powers assigned to the Council 
under its Act "to undertake, assist, or promote scientific 
and industrial research," NRC has developed a capable and 
productive laboratory program, a shared-cost program to 
develop research capability in industry, and a grants and 
scholarships program to foster research in universities. 
These programs have not remained static; changes have 
occurred and are occurring that respond to changing 
Canadian priorities in respect of laboratory research 
programs, support for university research, pilot programs 
to link research activities in government, university, 
and industry, and a scientific and technical information 


program that? semves) ally sectors: 
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2.2(g) Hindrances 


The expansion of scientific and engineering activity 
Since the war resulted in a steady increase in the number 
of researchers employed by NRC Laboratories, reaching 
approximately 600 by 1967. Since 1968, the total number 
of researchers has remained constant, although their 
average salary continued to increase as a result of 
contract settlements and promotions. This has resulted 
in a decreasing proportion of the budget of the NRC 
Laboratories being available for the purchase of equip- 
ment, supplies, and services. Against a background of 
rapidly increasing costs, the effect has been to reduce 
dramatically the ability of the Laboratories to purchase 
new eguipment. Since many kinds of modern scientific 
instruments become obsolete in approximately 10 years, 
the Laboratories are in danger of losing their position 
in the forefront of scientific endeavour. Moreover, with 
limited ability to purchase new equipment, it becomes 
more difficult to introduce new projects or to change 
the direction, of existing, projects. 

The constant number of researchers during the past 
seven years has also affected their average age, which 
reached 44 years in 1973, compared with 35 years in 1953. 
The average age appears to have stabilized during the 
past two or three years, partly because of a trend towards 


earlier retirement. It is widely held that the average 
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age of a research community should not only be stable, 
but also considerably lower than the present value for 
NRC researchers. Unless more young scientists and 
engineers can be recruited, it is unlikely that the 
average age can be reduced substantially. 

The ever increasing administrative demands placed 
on the National Research Council, without the provision 
of more administrative personnel, have resulted in the 
diversion of research staff, particularly directors and 
sectional heads, from the tasks for which they are best 
suited. This diversion is considered to be a significant 
hindrance to the management of the research laboratories. 

In industrial research, the development of long- 
term policies to guide Canada's industrial development 
will be of immeasurable assistance in selecting those 
areas of research and development that could return the 
maximum benefit to Canada. Such policies should allow 
not just for the support and fostering of industrial 
research and development, but should also ensure that 
the results of research and development can be exploited 
in Canada for the benefit of all Canadians. 

2.2(h) Forecast Changes in Organizational Function 

NRC, with its strong scientific and engineering ties 
throughout Canada, and with the appropriate program 
activities, is in a strong position to bring together in 


a confluence of interest, the R&D capabilities of the 
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three sectors (government, industry, and university) to 
deal with problems of ongoing national concern. 

At the present time, NRC has research laboratories 
in Ottawa, Saskatoon, and Halifax, with smaller groups 
in other locations. In order that the National Research 
Counei «can fulfil its ‘rolie@vasva national body responsive 
tothe needs of Canadians imal parts rofiCanadal, it fis 
anticipated that additional laboratories will be 


established in other parts of Canada in the future. 
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2407? Research *koleerves 
2.7(a) Units Coneerned with Intramural Research Activities: 
THE NRC LABORATORIES 
2.7 (ayeloethesseléction tand kinitration OP New *Pro ects 
Proposals for new research projects either originate 
within NRC Laboratories or arise from NRC's interactions 
with other federal government departments or agencies, 
provincial research. organizations, industry, the univer- 
sity community, or individual professionals from related 
disciplines. All proposals are reviewed with respect 
to the following considerations: 
- The priority of the relevant program element, 
- The chances of scientific, technical, and economic 
success, 
- The signifteance of success and the perceived benefits, 
- The relationship to ongoing projects, 
- The external sources of appropriate expertise, 
- The federal government's Make-or-Buy Policy, 
- The role of other federal government departments 
Or agencies, 
- The availability of intramural resources and expertise. 
The -selectiom<and. initiation Of projects tare 
based on defined roles, policies and program 
objectives. However, just as the proposals for 


new projects vary in, scale, scope and resource 
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requirement, so the processes of selection and initiation 
vary according to the nature of the proposal. The 
processes for a-particular projyecttdepend on such factors 
as: 

-aP ine Scale-ortthe project, 

- The requirement for new or reallocated resources, 

- The agreed role of NRC, 

- The relevant program element, 


- The source of the proposal, 


- External interests. 

The complexity of the processes and the levels of 
Management involved, as well as the degree of involvement 
Of “Other “organizations; ténd to imMeréease with the "scale™and 
scope of the project. Three broad categories exist “in 
practise: 

(i) The simplest procedure is that for short projects 
which can be funded by existing resources. Selection 


and initiation is at the discretion of the labora- 


tory director or section head, or, as is often the 
case in basic research, at the discretion of the 


individual researcher. 


(ii) Many new projects require additional resources or 


reallocation of existing resources. The consideration 
of these proposals is a continuous process, butein 
most cases selection and initiation are phased with 


the budgetary cycle. Research PELOLURIes tame 
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implemented through these decisions and, although the 
initial focal. point is the, Tactical Studies ;Committee, 
all levels of management are involved. 

(i111) Proposals for major projects that may involve other 
organizations, either Canadian or foreign, are subject 
to a complex procedure of selection and initiation in 
which the Council and senior management consult with 
other federal departments or agencies, or with industry. 

2.7(a) 2. Research Priorities 

The NRC Laboratories respond to changing needs through 
the designation, evaluation, and implementation of priori- 
ties within their program. The considerations involved in 
the rassessment of current prionitiesi.and athe .establiish— 
ment of new priorities are: 
- National needs, 
- Regional needs, 


- Federal government goals and objectives, 


- NRC's objectives and sub-objectives, 

- The role of NRC vis-a-vis other government 
departments, industry, and universities. 
Priorities are implemented either through the 

allocation of new resources or the reallocation of 

existing resources. However, the response to a change 
of priorities can be a relatively slow process, deter- 


mined partly by the response time of the budgetary cycle 
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and partly by the problems inherent in terminating existing 
projects or quickly changing their direction. These 
problems are discussed in section 2.7 (a) 6. 

THEW) Ee Project Planning ‘and Moni toning 

Although formal network methods such as CPN or PERT 
are not in general use for the planning and monitoring of 
individual projects, NRC has established mechanisms and 
units for the coordination, planning, and monitoring of 
projects within the new program structure. Overall monitor- 
ing and review of all projects forms an iintegral part of the 
annual budgetary cycle. 

.In addition to normal management of research projects 
by laboratory directors and the Tactical Studies Committee, 
coordinators have been appointed for NRC's work in certain 
projects, for example, the federal government’s Energy Project. 
Another mechanism is the appointment by Council of ad hoc 
external review committees to evaluate the research done 
by the NRC Laboratories. 

The work of the Atlantic Regional Laboratory, the 
Division of Building Research, the Division of Mechanical 
Engineering, and the Prairie Regional Laboratory is monitored 
by Advisory Boards composed of members from other organiza- 
tions who are distinguished in appropriate fields. The 
work of the staff of NRC Laboratories that is published 
in scientific and engineering journals is subject to 
critical review by independent referees selected by 


the editors. This provides an effective mechansim 
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Of ‘monitoring the quality sof research)! especially fiiaciesr 
basic#research. "Final ly » the programs; of the Wational 
Research Council are reviewed annually by the Secretariat 


Of the@Ireasury “Board: 


2, 1 (ayer eicontractingsOub saraln cy 


The timp lenentation tof -thiscpo lucy thy enR€is .descumbed 
under the following headings (1) Pilot Industry-Laboratory 
Program; 9(21)) Unseli cited ‘Proposals; sand (21) Direct 
Contractsewrth industry sorfcUniversity: 

(1) Pilot Industry-Laboratory Program 

The objective of the program is to assist in the 
application of research results, especially those of 
NRC Laboratories, to situations where there are important 
Canadian industrial opportunities. The program assists 
in the transfer of technology to Canadian industry. 

The funds are used to help Canadian companies 
realize specific industrial opportunities arising from 
scientific and technical developments in the NRC 
Laboratories. The work normally comprises R&D or 
pilot studies by the company designed to test and 
develop a 'specriitc applications “Bach cases s pcovered 
bya "COnNCEACtE MOE research agreement: 

The work supported under this program is normally 
of the type that would closely follow patent application 
Or publication by NRC staff. Therefore assistance from 


an interested NRC Givision is essential for the success 
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of projects under the program. This assistance ranges 

from simple advice and consultation, through technical 

guidance, to direct involvement*in: the R&D as a! partner. 
The following projects are supported by the Pilot 

Industry-Laboratory Program: 

—-sAnalytucal Photogrammetricl Plotters (instronicsebtd 4, 
Stittsville, Ontario): to advance the technology and 
establish aypractical design: 

- Triply Redundant Clock (Edmunde Newhall Associates Ltd., 
Rexdale, Ontario): to design and construct a triply 
redundant clock code generator to compare three cesium 
clocks and transmit a concensus time Signal (Case 
history 7 page 9265,)". 

- Film-Coating Prototype (Sentrol Systems Ltd: ; Toronto, 
Ontario): to mass produce optical multilayer coatings 
for, the prevention -ofmcounterteiting 1(Case mistony,; 
page 309). 

- Diagnosis of Gonorrhoea (M.D.S. Health Group Ltd., 
Toronto, Ontario): to develop commercial clinical 
tests for the diagnosis of gonorrhoea (Case history 
pageri2'59) 

=) ‘Tax! Sands 1 (TerraEnergy slid. piGalgany#) Alberta)rie sto 
extract bitumen from Alberta Tar Sands by spherical 
agglomeration (Case his tonyinepageisicar: 

- Snack Foods from Pea Products (Pro-Star Mills Ltd., 


Saskatoon, Saskatchewan): to develop a commercial 


14 : 46 


Science Policy 


processeiors the, production) oLusnack sfoed .chepsannom 

field pea flour (Case history, page 332). 

- Tuneable Gas Laser (Lumonics Research Ltd., Kanata, 
Ontario): to develop a commercial high-power laser 
(Case history, page 306). 

(ii) Unsolicited Proposals for Research and Development 
Unsolicited proposals are administered by the 

Science Procurement Sector of the Department of Supply 

and Services. The proposals, which may come either from 

industry or university, are circulated to various depart- 
ments 4 7uli acgdepartmentcis interested sim Sponsoring tthe 
proposal, it must commit funds thereto, although the 

Department of Supply and Services may provide temporary 

"bridge funding." 

The National Research Council has established an 
Industrial Programs Office to expedite consideration of 
these proposals, and to provide a focus for isiscon 
with the Department of Supply and Services. 

The following projects resulted from Unsolicited 
Proposals: 

—~s,etudy of the Potential for Solar Heating Ff Buiekaings 
in Canada (University of Waterloo, Ontario). 

- Development ~L.Construction,l and Testing sofvawentical 
Axis 200 kW Wind Turbine (Dominion Aluminum 


Fabricatingwirtaw Mississauga, Ontamito)a 
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mood Disturbance: fromePa leDrdvang sin; Sensitti vel.Clay 
(Terratech, itd.1, «Montreal. Ouebec)s 
- Instrumentation of a Water Intake Tunnel Deep in Bedrock 
(William Trow Associates, Rexdale, Ontario). 
-,» Deve lopment>.ofjja) Pulsed: TEA laser: foruPaper Cutting 
(Gen-Tec Ltd., Quebec, Quebec). 
Gai.) Disrect. Contractsiwitth indus tig wor Univers itcy, 
In addition to the foregoing programs, there are 
many examples of specific projects being contracted-out 
byfindividual NRC) divisions; tosindustry: on university. 
MmoLable* examples: provided by? the Division of Biological 
Sciences, which has let research contracts to obtain new 
information needed in the establishment of scientific 
criteria on the effects of environmental pollutants by 
the Associate Committee on Scientific Criteria for Environ- 
MemeainOuallty. {Table 2.7.1) 
A sample*of contracts let)» byjythe National Research 
Councilv in) support of its Laboratorys researchi programs 


is presented in Table 2.7.11. 


Za) (ajebee( i) extramural Research Policies 


The extramural research policies of NRC Laboratories 
are outlined above,Vin* Section 227/44) 74 Howe vers. two 
NRC programs (Scholarships and Grants in Aid of Research, 
and Industrial Research®Assistance) are concerned exclusively 


with extramural reserarch, and their policies are discussed 


Ihe section va. 7 Lab): 
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by the Canada Institute for Scientific and Technical 
Information, 
- Ensuring liaison between laboratory personnel and the 
various Associate Committees) of Council, 
- Supplying industry with lists of publications and 
laboratory reports, 
- Organizing informal seminars or meetings in selected 
fields of science and engineering. 
The National Research Council emphasizes the transfer of 
technology from its Laboratories to industry. In) addition 
to personal consultation with its laboratory staff, the 
National Research Council has developed the mechanisms 
for the transfer of technology that are described in 
sectionyZiw ila)’ 4s 
2.¢7(b) Units EFxeelusively Concerned with Extramural Researen 
ACTIV EtLTess 
The National Research Council has two programs con- 
cerned exclusively with extramural research activities. 
These are (I) the program of Scholarships and Grants in 
Aid of Research and (II) the Industrial Research Assis- 
tance, Pyogram, These two programs support, respectively, 
research in universities and industry. 
2.7(b) (I) SCHOLARSHIPS AND GRANTS IN AID OF RESEARCH 
The fundamental objectives of the National Research 
Council in awarding grants and scholarships are to support 


the development and maintenance of broadly based research 
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competence in the natural sciences and engineering in 
Canadian universities and to support the formation of 
highly qualified manpower in these fields. The Gouncanis, 
with the assistance of its Committee on Grants and Scholar- 
ships, develops programs of grants and scholarships, 
and the policies to be applied in their implementation. 

The Office of Grants and Scholarships implements 
the policies and procedures developed by Council for the 


use of the funds provided under Parliamentary Vote Number 


/ 3592 "Grants.dand Scholarships to Universities." The Office 


also administers a program to encourage collaboration in 
research between universities and industry, a program of 
fellowships to encourage doctoral graudates to seek 
industrial careers, and a NATO Science Committee Fund of 
approximately $190,000 a year. 

The Annual Report on Scholarships and Grants in 


Aid of Research, 1974-75, is submitted as Exhibit l. 


2.) (ben) sls Process; of Acceptance 


21662—4 


Applications for research grants from individual 
university researchers are assigned by discipline to the 
most appropriate of twenty-two Grant Selection Committees. 
Each committee is composed of between eight and thirteen 
members who are experts in the disciplines considered 
by the committee. The majority of the members of the 


committees are university professors. 
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Applications are considered by the committees once 
a year. Two or three members offer the committee detailed 
reviews of each application before the whole committee makes 
its decision. Committees also seek the opinion of 
reviewers who are not members of the committee, and arrange 
on-site visits as required. 

The excellence of the researcher and of the proposal 
are considered by the committee in deciding awards to 
individual researchers. The record of achievement of the 
unit in which the researcher works may be considered in 
the assessment of applications for major equipment costing 
more than $50,000 that is intended for use by a team of 
researchers. 

The following types of grant are adjudicated by 
committees of experts who assess the merits and likelihood 
of success of the proposals: 

- Negotiated Development Grants: large consolidated 
grants awarded to groups of researchers to establish 
special research capabilities in promising areas of 
Study, 

=9 Projects of ‘ResearchrApplicablefto Industry0 igrants 
which enable university researchers to develop an 
idea to the stage at which it can be taken over by a 


company. 
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2.7(b) (I) 2. Establishment of Priorities 

There are two levels of priorities. The first 
level provides an appropriate allocation of the avail- 
able funds among the various disciplines represented by 
the Selection Committees. The second level determines 
the value of the individual project grants made by the 
Devectrvons Committees 

The distribution of funds between the selection 
committees is made by Council following recommendations 
of the Committee on Grants and Scholarships, which are 
developed by its Subcommittee on Allocations. These 
recommendations are based on advice concerning the 
effectiveness of and the requirements for the various 
types of grants and-scholarships.*"This adviice-originates 
with the Council's Advisory Committees, the Selection 
Committees, and the research community at large. 

Priorities among the individual applications are 
established by the Selection Committees on the basis of 
policies approved by Council. 

22 71.(b) (1) 3. Monitoring and Evaluation 

Grants to individual researchers are monitored 
annually, mainly by the review of progress reports, 
publications, patents, and presented papers that arise 
from the work. Major projects are monitored through 


visits by representatives of the Grant -Selection 
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Committees or the Office of Grants and Scholarships 
Oreborne 
2. 1b). (1) 4s Alp lementatiion. of ePriori tires 
The priorities established by Council and the 
Committee on Grants and Scholarships are implemented by 
this committee in its allocation of funds to the various 
programs,of grants and scholarships. [hey prrorities 
established by the selection committees are implemented 
by acceptance of their recommendations of the sum of 
money to be awarded to each applicant. 
2.7(b) (1) 5. CPN, PERT Network Methods 
None. 
27 {D), » Cl jns6.. sSNLLEInGof., Resources 
Changes in the allocation of research resources are 
made by Council on the recommendation of the Committee on 
Grants and Scholarships. A current example is the 
decision to suspend the program of Negotiated Development 
Grants for one year, due to financial constraints and 
the need to re-evaluate the program in this context. 
2.i(b) A{I).7. Transfer of | Research),.Results 
The primary method of transferring university 
research results to those having potential need of them 
is by means of publications in scientific and engineering 
journals: ..In addition; ;jthe resultssof work conducted 


with the aid of grants for Projects of Research Applicable 
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in Industry are transferred directly to industry. 
Zee iD) PR) 28. Punds Expended/Available 
All the funds made available annually are expended. 
2.7(b) (I) 9. Funds Granted/Requested 
Total funds granted represent close to 50% of the 
total funds requested. 
2.7(b) (II) THE INDUSTRIAL RESEARCH ASSISTANCE PROGRAM 
The Industrial Research Assistance Program was 
authorized by Cabinet’ in Novembér’ 1961 and “the Natvonal 
Research Council was made responsible for administering 
thesprogram onl -Aprils 1962 Sihetoriginaleauthorrtzativon 
of) thesprogram defrned @tsvpurpose sastioldowser, “TS 
establish a number of competent research teams in industry 
each year over a period of years. The R&D projects 
submitted by industry should be judged on their merits 
with this general purpose in mind." The original 
authorization also specified that the industry contribute 
ae least halte ché! Gost °Cofvabprojecte, butethat@anle rights 
arisang out’ of the researehshoula™be the property of 
the company concerned. 
A Committee on Industrial Research Assistance was 
Set) up by NRC ctowreview policies and’ procedures. for the 
administration of the program, to screen applications, 
and to approve financial aid. This committee is composed 
of senior staff from NRC and from other government 


agencies that have a direct interest in industrral 
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research, including Agriculture Canada, the Department 
of Energy, Mines, and Resources, Environment Canada, 
Communications Canada, the Department of National Defense, 
the Department of industry. Trade,;s,and Commerce, and 
the Treasury Board. 

2.7 (Db) (LE) el. Process or Acceptance 

Grants are awarded following detailed review of 
each project by the Committee on Industrial Research 
Assistance. The Committee is served by a secretariat 
which advises companies on the terms and conditions of 
the program and obtains expert opinions on each proposal 
for consideration by the committee. The secretariat 
obtains information for the committee which includes 
the following factors: 

- the record of achievement of established firms, 

Or Ofcindividuaispininewakiams | 
=) the technicalgneri tof {the-preposal, 

—y the plans<of thescompany?to suse the resultswof sthe 
research commercially, 

= »the abilitysof the company to@sulitiiithesplans 
successfully. 

The allocation of funds is competitive, with grants 
being awarded to projects which best satisfy the 
priorities of the program. Competition is ensured by 
deliberately considering together a number of diverse 


projects. 
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2.) (Dye Kid) 2. Establishment’ of{ Prierities 

The Committee on Industrial Research Assistance 

decides which industries are most likely to benefit 
from research assistance at any given time and the 

relative merits of assisting small and large companies. 
Priorities derived from these decisions are applied in 
the acceptance of proposals. 

Within these broad guidelines, priority is given 
to projects that have great technical merit, that involve 
Significant risk, but that offer substantial economic 
and social benefits if successful. Application of these 
priorities is calculated to improve the calibre and 
scope of the participating industrial R&D teams. 

27D )e Ghd): 36_Monitoringsand; Evaluation 

The progress and prospects for success of a project 
are assessed by representatives of the Committee on 
Industrial Research Assistance through visits to the 
project as required. aThesexrepresentatives arey) federal 
public servants bound by an Oath of Office and Secrecy 
to respect confidentiality. Discretion is observed in 
their assignments to avoid possible conflicts of interest 
between different and possibly competing firms. 

Approximately 180 scientists and engineers from 
government laboratories serve as scientific consultants 


and liaison engineers. Annual reports are prepared 
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both by the “company! and? the? liaison stati. «They farm 
and the secretariat of the Committee on Industrial 
Research Assistance each prepare a final report upon 
completion of a project. 
2, 1X b) CLL)? 4a tmp lementation om Priorities 
The priorities established by the Committee on 
Industrial Research Assistance are implemented by this 
committee in its awards of grants for specific projects. 
2:7 (b) (IIT) 5. Network Methods 
It is the responsibility of a firm to review the 
progress of its project in detail and to report to the 
secretariat. Several firms employ CPN or PERT methods. 
However, the purposes of the Committee on Industrial 
Research Assistance are satisfied by the measurement of 
progress towards predetermined goals at intervals of 
between three months and one year, depending on the 
dUuratlons orn the proqece: 
27h D) MCL (6.8 ShLFEDgrort Resources 
Great emphasis was at one time placed on "good 
science" and "peer assessment" in the award, modifica- 
tion, and termination of grants by the Committee on 
Industrial Research Assistance. More weight is now 
given to market needs and opportunities, including the 
firm's prospects for eventual commercial success. 


Company managements are usually highly sensitive to 
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ehangesm@min Such) factors’ and at a6 Ke lative ly Gasyvaeto 
reach agreement to change a project or to terminate it 
if these factors become adverse. 
22 1(b) (Ei)! 7, “rans fer ‘of “Research Results 
ie research is performed in industry, witha 
commercial motive to exploit the results. 


Pedi Ao) ero eo) bunds Expended/Available 


Cash expenditures are usually close to the banger. 
Zin) (Dmeelsis) aoe’ hounds Granted/Requested 
Many proposals, before formal submission to the 
Committee on Industrial Research Assistance, are rewritten 
after consultation with the secretariat. Of the ftnds 
formally requested from the committee, between 75 and 


80% are granted. 
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2.8 Research Output 
2.0 @elh. acenes 


The number of patents granted to staff of the NRC 
Laboratories, the Licences issued,, and, the value ‘of 
resulting! production: ares~presented.in fable, 26° Ley: 
The titles and inventors of these patents are presented 
fielabdetzs.e I... 

An analysis of the number of patents and licences, 
ana the’ value of, resubLtingiproductsaony,, ais] nolL rendiiy 
available for the .5,000° unaversity, researchersgwho 
receive research grants from the National Research 
Council. The output of university research is over- 
whelmingly through publication in research journals. 
Nevertheless, grantees are encouraged to patent the 
results of their research and to make use of the 


services of Canadian Patents and Development Limited. 
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2.8 


5. Transfer of the World's Scientific and Technical Data 


The National Research Council, through the Canada 
Institute for Scientific and Technical Information, has 
developed a variety of mechanisms to facilitate the 
dissemination or transfer within Canada of scientific 
and technical data produced in other parts of the world. 
For example, using its extensive collection of inter- 
national scientific and technical publications, the 
Institute responds to requests ifor factual information 
by lending books, by providing photocopies of papers, 
and through the retrieval and interpretive skills of its 
Strait » 

To supplement these services, the Canada Institute 
for Scientific and Technical Information has developed 
computerized techniques which are effective in trans- 
ferring information. CAN/SDI (Canadian selective 
Dissemination of Information) continuously alerts 
subscribers to the existence of recent papers covering 
their specific. fields’ of “interests Gihnis servicer whicn 
covers the world's scientific and technical literature 
(journals, reports, patents, “and @proceedings of fconfter-= 
ences) is at present serving approximately 6,000 users 
seeking information in the various fields of science, 
engineering, and medicine. Augmenting this service is 


the CAN/OLE program (Canadian On-Line Enquiry). Through 
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34 se¢entres and 160 svideorterminals slocated across 

Canada, this service permits users remote from Ottawa 

to Visearch “the workd“ersScienthitevandstechni cal isterature 
and in a matter of minutes determine what has been 
published) durimgrthe slast wb=68yeans im abi teheomajor 
fields of science and technology. At present, CAN/OLE 

Lem responding stelapproximately «10, 000 4searches xox 

engui res perumonth 4 soThesCanadau Instreutestlordscrentrtic 
anadTéchni cal ‘Imformatiron<backs up “thesessenvicesmby 
ensuring (the availability ofmcopies ,ofealilmertedtpapers:. 


2.8 6. Postdoctorate Fellows, Research Associates, and 


Visteingaoclentists 

In 1948 the National Research Council introduced a 
program of Postdoctorate Fellowships tenable in NRC 
Laboratories. Fellowship awards were made on the basis 
of an annual competition.. The purpose of these 
awards was to provide opportunities for promising young 
scientists to develop their research careers and to 
broaden their research experience by working on advanced 
research projects in NRC Laboratories. This program, 
which was later extended to include other government 
laboratories, has been highly successful. The program 
also provided a pool of highly competent young 
researehers,.actively sought for, recruitement by 
universities, industries, and government laboratories. 


At the same time, the NRC Laboratories benefited 
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enormously from this flow of bright young talent 
and the contributions the Postdoctorate Fellows have 
made to NRC research programs. 

Withe the, Tecent! revi sionmot | NRG YSmrodewands tae 
challenges ahead, the time was opportune to take another 
step forward and» tovbuild on the provenfeattres#of ithe 
PDF program. In a number of NRC research projects, and 
this number will undoubtedly increase in future, a degree 


of continuity is required for the investigator to make 


fa isigniticant!.contributidneie this tus@a particular 


feature of many engineering research projects and because 
of this constraint it has not been possible for Post- 
doctorate Fellows, whose tenure was restricted to one or 
two years, to participate fully in such projects. Yet 
this is a most important objective since such experience 
is invaluable for young researchers seeking a career in 
the industrial sector. Additionally, since most univer- 
sities are now also operating PDF programs, it is deemed 
desirable that the NRC program should complement and 
extend existing university programs. 

As Of Aprulelsmiboyaathe ear iver program OfSPost= 
doctorate Fellowships was terminated and replaced by a 
new program called NRC Research Associates. As previously, 
awards are made through an annual competition on the 
basis of demonstrated ability and promise to perform 


original research of high quality. 
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In lieu of a.fixed stipend as forsthe former! Post= 
doctorate Fellowships, Research Associates are offered 
Salaries and staff benefits comparable to those currently 
available to members of the regular staff of the National 
Research, Council) «The aniatilal award ast forsanperrodsyotaone 
year and may be renewed at intervals for a total period of 
up to five years. Research Associates undertake and 
participate in advanced research projects of interest to 
NRC Laboratories. 

The numbers of appointments to positions in NRC 


Laboratories under these programs since 1968 are as 


follows: 
Postdoctorate Fellows 1968-69 76 
1969-70 Tas 
1970-71 54 
1971-72 S18, 
£9 72273 53 
1973-74 3 
1974-75 48 
Research Associates 1975-76 Gk 


A complementary program is the Visiting Research 
Scientist Program which is designed to bring into the 
laboratories high quality researchers from government, 
industry, and universities in Canada and ‘abroad to 
engage in cooperative research programs with the labora- 
tony vstafti. sUnder fehas sanrangement,; JEhne ivrts iting 
scientist is given a short-term appointment to work in 
the laboratories (normally for ia (period of sonelsyear cor 


less). The plan is intended to-stimulate the ‘research 
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effort of the organization and to help ensure the 

vitality of the laboratory by the infusion of new blood 
and a) fresh outlook. "the: program also provides the 
visiting scientists with the Opportunity to broaden their 
scientific knowledge or increase their technological skill 
by working with highly qualified laboratory personnel. 

This type of direct contact is found to be a successful 
means of effecting a transfer of technology and Maintaining 
Close cooperation between laboratories and institutions. 

A list of visiting scientists, together with their affilia- 
tion and the Division in which they worked, is given in 


Taplew2s8 6. Ll to iiVustrate: the scope of the program: 
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Basic Research 

- Synthesis of the Lactose-Operator Gene of 
Ee aCO lay, 

- Studies of Muonic and Quantum Electrodynamics, 

- The Diameters of Quasars and Seyfert Galaxies, 

- The Spectrum of the Water Ion and Its Identi- 
fication in the Tail of Comet Kohoutek, 

=. Somatic: Hybridization of Plants. 

Applied Research 

~ Antigens of Pathogenic Bacteria, 

- The NRC Primary Cesium Clock (CsV), 

- Mechanisms of Outdoor Sound Propagation 
and Insulation of Dwellings Against 
External Noises, 

- Durability of Building Materials, 

- Cold Regions Engineering Research, 

- Pire Research Activities, 

- Development of Tubular Membrane Technology 
for Reverse Osmosis Applications, 

- Police Science and Police Equipment, 

- Miramichi Channel (N.B.) Study, 

- Industrial Aerodynamics, 


- Trish Moss. 
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23.6 
240 


245 


PREY 


254 


20 


265 


299 


304 
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Development 

- High Power, Large Volume, U.V. Pre-Ionized 
CO, Lasers, 

- Optical Multilayer Coatings for Anti-Counter- 
feiting Purposes, 

= Extraction of Bitumen from Athabasca: Tar 
Sands, 

“pon energy —-Conservaing Rallwayeowiton 


PrOUeeTtor, 


= Biomedical Engineering, 


- Wind Power, 

— Development of Legume Seeds, 

- Development, Projects of the '’Canadi.an 
Institute forvScventatic andiwtechnical 


Information. 


Page 


306 


309 


DLS 


Say, 


B28 


Bs 


B32 


Sho) 
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SYNTHESIS OF THE LACTOSE-OPERATOR GENE OF E. COLI 


The history of this project goes back some 10 years 
and is based upon a decision that one of the major future 
directions of organic chemistry would be towards its applica- 
tions in biology and biochemistry. Accordingly, two young 
scientists were engaged, one with interests in peptide 
synthesis (polymers of amino acids), the other interested in 
synthesis of nucleic acids (polymers of nucleotides). The 
latter, Dr. S.A. Narang, had been a research associate with 
Dr. H.G. Khorana and had contributed substantially to the 
Hoek for which the Nobel Prize was awarded. 

Dr. Narang set out to develop practical methods fox 
the synthesis of nucleic acids with the eventual aim of 
synthesizing a gene. Basically, this involves the condensa- 
tion of four different nucleotides (phosphorylated ribosyl 
bases) in known sequences that duplicated the sequence ina 
natural gene. The initial stage was to find improved methods 
for condensing two nucleotides and then extension of those 
methods to the condensation of larger blocks. Results of 
this phase of the research yielded new condensing reagents 
and new phosphorylating reagents. The next phase OD ene 
work was to devise better methods for separating condensation 
products from unreacted starting material. The magnitude 
of this problem is best illustrated by an example. Suppose 


that an 8-membered polynucleotide is to be condensed with 
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a trinucleotide to give an 1l-membered nucleotide. Even if 
the condensation is 90% effective (a high yield for an 
organic reaction) there will be 10% of unreacted starting 
compounds along with the desired Produce sy) ~Thesmixturewthen 
contains polynucleotides with degrees of polymerization of 3, 
Seana Ll. The trinucleotide is sufficiently smaller to be 
Separated from the other two but there is little chemical or 
physical difference between the 8- and 1l-membered products. 
The problem becomes even greater as the nucleotide chain 
gets longer as required for gene synthesis. To solve this 
problem Dr. Narang devised ways to insert a specific chemical 
grouping into the desired product and also developed an 
affinity chromatography procedure for isolation of compounds 
with that grouping. Another major step in the project was 
the discovery that nucleotides beyond a certain degree of 
polymerization could be condensed by an enzyme, "ligase". 

With the development of efficient condensation methods 
(both chemical and enzymic) and separation techniques the 
work turned to the practical synthesis of a gene. The one 
chosen was the "lac-operon" of E. coli because it was relatively 
Short ase genes.go.(2ly nucleotides). sithe specific sequence of 
nucleotides in the gene had been established, and its biolo- 
gical activity could be assayed through specific binding by 
its. repressor protein, that» was also, available. ,This synthesis 
was completely successful and represents the first synthesis of 


aaceme with full biological activity. 
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The series of papers that have reported this work have 
been accepted by the most prestigious Screntv£ie journals in 
the world and have attracted wide attention in the scientific 
community: “i DEeeNarangeanas*recei Vedran award, £rom the, Lndian 
Chemical Society of which several previous winners are now 
Nobel Laureates, he has received numerous requests to lecture 
on his work and has been invited as a feature speaker at the 
next congress of the Organic Chemistry Division Of the ancers 
Aational Untonwor Pure and Applted’ Chemistry.) There woot ire 
doubt that the procedures developed here are generally accepted 
throughout the scientific community as the best and most 
practical approach to gene synthesis. The impact OL this 
work is likely to be even greater as progress is made in 
recombinant DNA experiments, the so-called genetic engineer- 
ing. | Againawem example will help= to explain. “ht, Ts*theere— 
tically possible to extract, from a pancreas, genetic material 
that contains the gene that codes for insulin. This genetic 
material could then be introduced into the common bacterium 
Ecol, Py recombinant DNA techniques, and there would be 
a reasonable possibility that the E. coli would then produce 
insulin as a metabolic product. One could then produce 
insulin in whatever quantities desired by a simple fermenta- 
tion procedure independent on any animal sources VYThe problem 
arises in that the genetic material from a pancreas contains 


many other genes, in addition to the insulin gene, whose 
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activities are unknown and unpredictable under recombinant 
conditions. That is the reason why animal-bacteria recom- 
binant DNA experiments have been banned by mutual agreement 
within the scientific community. However, the objections 
would be greatly reduced if the genetic material introduced 
in the recombinant DNA was totally synthetic, chemically 
and biologically defined, and free of any extraneous or 
batcaden- genes. ~Thevadvances made" here in the synthesis of 
polynucleotides represent at least a first step towards that 
Goad, 

It is interesting to note that this project provides 
demonstration (in addition to the one on pathogenic bacteria) 


of the difficulty of distinguishing between "basic" and 


"applied" research in biological science. Although this 
protect has been categorized as "basic", it has yielded 
four patents. One of these has already been licenced and 


the product is being marketed. Other companies are actively 
negotrtaring tor licences Of the olher shrecs parents. = initia, 
the so-called "basic" research has yielded four new products 


that the chemical industry considers worthwhile. 
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STUDIES OF MUONIC ATOMS AND QUANTUM ELECTRODYNAMICS 


Evolution of scientific knowledge comes, in large part, 
from a continuing interaction between experimental observa- 
tions and theoretical models. The latter try to synthesize 
and simplify the former; the former challenges and tests the 
predictions of the latter. Better measurements usually lead 
to better theories and so advance our understanding of 
natures 

The interrelated phenomena of electricity and magnetism 
are extremely well understood. The theory that describes 
electromagnetic interactions at very small distances is 
called quantum electrodynamics (QED) and is by Lar they moc 
successful of the modern "basic" theories, incorporating 
both quantum mechanics and special relativity. 

The very success of QED is a special challenge to 
é@xperimental physicists. Here theory “LS “anead of the 
experiments! There are a number of different precise 
measurements which critically test QED and one of the most 
critical of these is the determination of the values of 
certain transition energies in muonic atoms. A muonic atom 
consists of an atomic nucleus (any nucleus from hydrogen 
to uranium and beyond) to which is bound one negatively- 
charged muon, a heavy electron-like particle. Muons can 
be produced by particle accelerators with energies Over a 


few hundred million electron volts and are spontaneously 
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radioactive with a lifetime of two millionths of a second. 
In two millionths of a second it is possible, however, to 
bring the artificially-created muon to a chosen target, to 
Slowest own so. that it, can, be captured by, a muclleus,an the 
sche So, forming a) muonic, atom, and. £0, studyjethes properties 
Orr thatwatom.-) The muonic atom hasimanyw Ofuthe features of 
the-ordinary hydrogen. atom,. one of the best understood of all 
the fundamental physical systems; at the same time it has 
Special properties, due to the large mass of the muon, which 
makes it more sensitive to some effects than is the ordinary 
atom. 

sins the early 419.6.0.\s ‘the NRC ,High Energyabhy sacs tgnoup 
was involved in experiments with muonic atoms in collaboration 
with physicists at the University of Chicago, using muons 
produced by the University of Chicago cyclotron. (There 
were no accelerators in Canada of sufficiently high energy 
to produce muons.) They used the then currently standard 
sodium iodide crystal spectrometer to measure the energies 
of muonic atom "x-rays". (It should be noted that while 
ordinary atomic x-rays have energies in the thousands of 
electron volts region, muonic atom x-rays may run into 
millions of electron volts, an energy region usually asso- 
ciated with nuclear gamma rays.) 

In 1964 came a break-through in technique. Scientists 
at the Chalk River Nuclear Laboratories of AECL developed 


the germanium crystal gamma ray spectrometer and applied it 
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successfully to nuclear gamma ray measurements. The early 
germanium spectrometer had about ten times better energy 
resolution than the old sodium iodide spectrometer, and so 
permitted energy measurements to correspondingly higher 
accuracy. The NRC group borrowed one of the first germanium 
spectrometers from Chalk River and OOK ie "to" Chicago eco 
make the first muonic x-ray measurements with the new device. 
A series of experiments at Chicago followed (with Carleton 
University joining the collaboration) which léd *€o" a’ Trumber 
of new interesting results. Among the results of “che! NRC= 
Carleton-Chicago collaboration were the first observation 
of well-resolved fine structures splitting due to the spin 
of the muon, the first observation of resolved hyperfine 
So liteing due Co static and dynamic interactions with nuclel 
via their electron quadrupole moments, precise measurements 
of isotope shrits, polarrzation ob heavy nuclei by the muon 
and radiationless transitions in the atom accompanied some- 
times by nuclear neutron emission. By 1970 it was realized 
that improvements in germanium crystal reso lutlon -togetner 
with new electronic circuit measuring techniques developed 
at NRC and Carleton could be applied to make a critical 
test of the QEDrtheory. 

The results of the first experiment designed for this 
purpose, published in 1971, were, to everyone's surprise, 


in serious disagreement with the predictions of QED. Shortly 
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after, an independent measurement made in Europe was published 
and confirmed the discrepancy. 

During the next four years a large number of theoreti-. 
cal papers appeared. Some corrected errors in earlier work, 
some refined the calculations, and others proposed novel 
explanations for the discrepancy. As a result the gap 
between theory and experiment was narrowed, but not completely 
closed, and so new measurements seemed warranted. 

These were initiated by the NRC-Carleton-Chicago team 
in “they fail of 1974. Since’ the Chicago cyclotron was: by 
then shut down and dismantled, an arrangement was made to 
use a similar (and better) cyclotron at the Space Radiation 
Effects Laboratory (SREL) at Newport News, Virginia. Some 
preliminary measurements were made in the fall of 1974 and 
the experiment was completed late in 1975. All the 1974/75 
results now seem to be in excellent agreement with the 
(revised) QED calculations and so add to the stature of the 
theory at the same time increasing the demand for still 
better experiments. 

The conclusions about QED from muonic atoms depend on 
the fact that the mass of the muon is very precisely known 
from independent experiments. The mass of the pion (or pi 
meson), another important elementary particle which is 
apparently responsible for the forces that hold nuclei 
together, is less well known. In an extension of the 1975 


measurements of muonic atoms, pionic atom transition energies 
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were measured with the same apparatus. «If we now. assume 
that the OED) calculations are relvable;. as) indicated bynthe 
muonic atom results, we can turn the analysis around and 
axtract the’ massoof the: pion. The» indications are: that, 
when the analysis is complete, the present uncertainty dan 
sne pion mass will be decreased by about a factor of two. 
Tomsummarize,., this: project hac» tledmto the observation 
of Several nuclear. effects.ifor thewtinst tines) More impoutanc, 
itvhas) provided) arcriticalitest’ okiOnDyo onerofyeur most 
fundamental and most successful physical theories. It will 
yield a new better value for the mass of one of the most 
important elementary particles — the! pion.) 1t 2s allso an 
excellent example of highly sophisticated physics being 
performed by a Canadian’ group at very modest cost. The 
provision of free beam-time on U.S. accelerators makes this 
type of project possible and underlines the value to Canadian 


science of international cooperation. 
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THE DIAMETERS OF QUASARS AND SEYFERT GALAXIES 


The discovery in England by Hey (1946) of the radio 
source Cygnus A had far reaching consequences. Hey Lightly 
epelneual that Cygnus A had a small angular size. Later 
observations have shown that Cygnus A is composed of two 
eources Gach about 20 arc seconds im diameter. 

Techniques and telescopes rapidly improved during the 
ensuing years. Soon astronomers were able to deduce that 
many radio objects could be associated with hot ionized gas 
ioe galaxy or with distant galaxies. A few sources, however, 
appeared to have very small angular diameters, and were not 
readily identifiable with any known visible objects. 

Radio interferometry, whereby one telescope was 
connected to another distant one by radio link, enabled 
astronomers to put an upper limit of less than one arc 
second on the angular diameter of these objects. The posi- 
tional accuracy increased until they could be identified 
with stellar-like very distant galaxies (called quasars, 
for Quasi-Stellar Radio Sources). 

Canadian astronomers, intrigued by the nycteny on cnese 
very distant galaxies, were convinced that radio inter- 
ferometry could be released from the restrictions imposed 
by interconnection. It appeared féastble to Climinace the 
cable or radio link interconnection by using independent 


time and frequency generators at each telescope, and by 
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recording theroutputriséeéparately onimagnetic zecorders= fine 
magnetic tapes would be brought together later for cross 
correlation: 

Scientists, engineers and astronomers from NRC, DRAO, 
University Cf£iTorontoe;eand, from Oueen (SiUniversity=mets lace 
in 1965 to explore the independent telescope possibility. 
Canada had two large radio telescopes separated by 3000 
kilometers, one in Algonquin Park and the other at Penticton, 
Bic. 4 singadditeon there was a large radarcantennavatl Peince 
Albert, Sask. These three instruments were separated in the 
ratio one to two giving separations between telescopes of 
1000, 2000 and 3000 kms. This interferometry technique, 
if successful, would enable the astronomers to determine if 
any of the quasars had diameters less than 0.015 seconds of 
arc. BVenvat tne large distance of the quasars this would 
represent a very small core to a galaxy. The project was, 
in a way, daring; such high resolution at radio wavelengths 
was almost 30 times the best obtainable at visible wavelengths. 
The existence of radio objects so small that they could be 
Measured by this technique could only be conjectured. 
Successful measurements of small diameter components, however, 
could lead to new theories about the dynamics of quasars. 

So little was known about quasars at this period of time 
that the prospect of gaining some knowledge about the 
central core and, perhaps, about the explosive events in this 


core, presented an exciting challenge. 
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The experiment appeared to be feasible. The frequency 
Standards had~to have’ a stability such that “the data ‘could be 
imtegrated for several “minutes. & That is) the siignalshtrom 
each of the recorders could not differ by "a "cycle anirabourt 
10 minutes. The time ‘standard hadoto provide marks on tape 
thate were reliable to better thani@a millionthitof @ isecondiso 
that the signals could be ‘cross corre ated.i” Highly stable 
time and frequency standards had been developed for standard 
time Laboratories ‘by two -UrS A. manufacturers.) This degree 
O£ frequency Stability and time accuracy was just available 
with these commercial units for an experiment at a wave- 
length of 75 cm. There remained the problem of putting the 


radio signals on magnetic tape. 


The sensitivity of a telescope receiver is proportional 
to the width of the band of signals received. Most magnetic 
recorders had a very limited bandwidth and this appeared to be 
a stumbling block. Recorders having sufficient bandwidth were 
possible. to “obitain at ‘considerable cost but the ima femme 
stability was somewhat inadequate. The group then learned 
that some video magnetic tape recorders were being exchanged 
for new ones’ by one’ of Canada" sileading T.V. ‘networks. (careful 
appraisal of the specifications: of theserrecordens convanced 
the group that the bandwidth and time requirements could be 
met by these old machines. 

Simultaneously with this planning two groups in the 


U.S.A. were also attacking the problem of independent oscillator- 


14:78 


Science Policy June 9, 1976 


Magnetic tape recording interferometers. Their approach was 
to record the data digitally and to perform: the cross corre- 
lation by shifting the data in a large computer, a somewhat 
different approach than that taken by the Canadian team. 
Liaison between the three groups waS constant and informal, 
and continued up to the successful detection of signals by 
this technique. (This liaison continues today on only a 
Slightly diminished level.) 

Early in 1967 the Canadian technique was proven with 
a short baseline separation between a small telescope and 


the 46 metre diameter telescope at the Algonquin Radio 


Observatory. Then in May, 1967 successful observations of 
the quasar 3C273 were obtained from recordings made simul- 
taneously 3000, km apart)rat -Pentsecton ,) BC sand Jat ehe 
Algonquin Radio Observatory. The Canadian team were pleased 
to be able to announce this observation just two days later 
at a joint U.S.A.-Canadian meeting of URSI*being, held at 
Ottawa. Within a few weeks the American groups were also 
SUuCcCceSsSerius, 

One successful observation may prove a technique, but 
does not answer the questions posed by the enigmatic 
behaviour of quasars. — Further, agmumber sof dit ferent angular 
resolutions were required to sort out multiple components of 
some of the quasars. Correspondingly a number of observations 
were made between the three baselines in Canada. When this 


did not prove to be sufficient, observations were then made 


; 
1 


‘ 
( 
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between the Algonquin Radio Observatory and the 1000 ft. 
telescope at Arecibo, Puerto Rico, the 140 foot telescope 
at Green Bank, West Virginia, and the 250 foot telescope at 
Jodrell Bank. 

This series of observations resulted in brightness 
distributions for 17 quasars and 2 Seyfert galaxies with 
notes on the structure of 14 other sources. . The’ smallest 
scale structure recognized from these observations was about 
0.005 arcseconds which corresponded to linear dimensions 
between 20 and 200 parsecs.n° Thersize. of thelemitting’ region 
in 3C84, a Seyfert galaxy, appeared to be only about 2 par- 
secs!i 7 By contrast our galaxy has axdiameter of about,307000 
parsecs and the nuclear region, albeit poorly defined, has 
a diameter of about 3000 parsecs. 

An interesting feature of these small diameter quasars 
is that they can have significant intensity variations at 
centimeter wavelengths on a time scale of weeks. To have 
such rapid variations they must have diameters of only a 
few light» weeks or months. While much research) remained 
to be undertaken at the wavelength of 75 cm. the Canadian 
and American groups commenced observations at much shorter 
wavelengths (typically 2.8 cm) where the intensity variations 
were large and rapid. Close cooperation exists between all 
groups involved in long baseline interferometry, and many 


joint observations are made in order to increase the number 


of simultaneous baselines. 
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Long baseline interferometry has a significant influ- 
ence on theories pertaining to quasars. New results continue 
to produce surprising interpretations which cause a new flurry 
of excitement amongst the theoreticians. Canadians have 
continued to hold a respected place in this field with their 
contr ubucions:. 

On’ April 14, 1971: the work the Canadvan. and the two 
Americans Groups in the field of long baseline: interferometry 
was recognized by the American Academy of Arts and Science, 
Boston, Mass. at its 1513th meeting, by awarding the Rumford 
Medal jointly to 9 Canadians and 1z Americans. The Academy 
wasmroundedsin 27 79sfor the “cultivation! and) promotions of Anes 
and Sciences." In 1796 Count Rumford donated a sum of money 
to be used for a medal to the “author of the most important 
discovery or useful improvement...... "Fewer than 75 awards 
of the Rumford Medal have been made in the intervening 180 
years.) “in 1971 thes Academy’ broke from its tradrtioni ofan 
award to a single recipient to give the award to the three 
teams of researchers. It is a matter of interest that the 
only other Canadiam award! was’made: ins 1930 ‘to Dr.nJvS.0Plaskett 
of the Dominion Astrophysical Observatory for his stellar 


spectrographic researches. 
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THE SPECTRUM OF THE WATER ION AND ITS IDENTIFICATION 


IN THE TAIL OF COMET KOHOUTEK 


The spectra of molecular ions and free radicals have 
Bearritne Subject of investigations in the Spectroscopy 
Laboratory of the Herzberg Institute of Astrophysics for 
many years. (Prior "to ‘the tormation of the ine ti cure, the 
laboratory was part of the Division of Physics). Molecular 
ions and free radicals are transient species of molecules 
that are not normally found in the laboratory. However 
Snee can be produced under special conditions and many of 
them undoubtedly exist in the rarefied conditions of outer 
Space. In fact it has been hypothesized (in particular by 
Herzberg) that many unidentified spectral lines observed in 
interstellar space are due to molecular ions whose spectra 
have not yet been seen in the laboratory. In a similar vein 
Fred L. Whipple in 1950 had postulated that ice was one of 
the chief constituents of comets but unfortunately this 
postulate was difficult to test. Neutral water itself does 
not give olf any characteristics radiatiom thatercan De scerceceted 
by means of optical telescopes. It was surmised however that 
ionized water (Hoo should give off optically detectable 
radiation but no one had succeeded in producing its 
characteristic spectrum in the laboratory and hence in the 
case of a comet there would be a question of identification. 


Many attempts had been made over the years both in our 


21662—6 
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laboratory and elsewhere to get the spectrum of the water ion 
bute success did now comemun oie oe 

Lt was, in thessumen of 19 72 that. ewrandy. aed bex 
succeeded in obtaining the optical spectrum of the water ion 
by bombarding low pressure water vapor with electrons. After 
a Dréeliminanryranalysis, a) mote: was, published -early an) aly72 
giving a brief description of the spectrum and some basic 
structural parameters ol, the molectlesy Enteres train. tie 
results was quite high among members of the spectroscopic 
"fraternity" because of the fundamental importance of water 
and because this spectrum had been so long in yielding to the 
efforts OffScLenersts:. The interest) however), was “strictly 
from a fundamental point of view, from the point of view of 
spectroscopic theory and molecular structure. In December 
1973, ahowever,. the, picture: changed) dramatically. s,Comet 
Kohoutek had come close enough to the sun for astronomers to 
take pictures of atsrepectrumy “Herbig: of the (Lick Observarcory, 
Santa Cruz, Calitorns ar and: Benvenuti and) Wurm, of the, Asiago 
Observatory, Italy found some spectral lines in the radiation 
from the \tail- of ‘Comet. Kohoutek that. they. couldrnot identity: 
Herzberg and Lew learned of these observations and noticed 
they correspondeds to Some of the. laboratory, lines oOf7 the 
water 40n.' It<was not possible; toy be, absolutely icentalm that 
they were due to Hoon because only about half a dozen lines 
were observed and their wavelengths could not be measured 


accurately. There was a chance of the coincidences being 
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accidental. However the comet lines did correspond to what 
one would expect in the laboratory if the water ions were very 
cold, as they probably were in the comet. This fact made it 
less likely that the agreement was merely accidental. Accord=- 
ingly Herzberg and Lew announced that the water ion had been 
tentatively identified in the tail of Comet Kohoutek and 

that, if confirmed, the head of the comet was indeed composed 
of ice as postulated by Whipple. Confirmation came very 
quickly as Kohoutek approached closer to the sun and more 
lines were seen by more astronomers. Eventually about 50 
lines of Hor were identified in the spectrum of the comet 
andwa joint publication announcing’ the? fact was put sout by 
Herzberg and Lew and three astronomers, Wehinger and Wyckoff 
(of Wise Observatory, Israel) and Herbig. 

The discovery of water in Comet Kohoutek is considered 
one of the major discoveries to come out of the considerable 
scientific effort that was expended on this comet. It is 
feltebyeastrophysicists that, comets dre samples or ther pri] 
mordial material of the solar system and any information 
about parent molecules in comets may throw light on the forma- 
ELOnsOL= the Solar system. 

In summary then, the story of the water ion spectrum 
represents one of the more recent successes of this laboratory 
in its program for the study of ions and molecules of possible 
astrophysical Interest. Such studies provide datarnet only 
for astronomers but also for physicists and chemists who are 


interested in basic molecular processes. 
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SOMATIC HYBRIDIZATION OF PLANTS 


Basic research on the biogenesis of organic compounds 
in plants was initiated at the Prairie Regional Laboratory 
in 1955. Radioactive labelled organic ‘compounds were fed) eo 
plants to elucidate biosynthetic pathways and the verification 
was by the teolatiom of enzymes responsible for the various 
Steps along tie route, Yaelds~of “enzymes isolated from 
whole plants were often very low and progress depended on 
growing uniform plants under controlled condrtezons. “An 
elegant solution to these problems, conceived around 1963 
Was to Grow the individual celTs from plant tissue in the 
same manner aS bacteria and yeasts. Methodology was developed 
to convert tissue (leaves, stems, roots) into plant cells and 
grow these in a liquid medium.’ ’ hrs successful development 
opened up a new research area with many potential app licatrons, 
among which was the growth of plant cells in fermentors to 
produce valuable compounds such as alkaloids, pharmaceuticals, 
proteins, amino acids, etc. normally produced by selected 
Danes. 

While a limited amount of research was ‘carried out in 
the above areas, another application was recognized by sclien- 
tists working on the program. Traditionally, agricultural 
crops have been improved over centuries by conventional plant 
breeding and selection involving sexual crossing. This approach 
is limited to closely related plant species with only a few 


successes for inter species crosses, e.g. Triticale (wheat 


June 9, 1976 Science Policy 14:85 


<n )ryye So CeaAgy progresshas ‘been made min developing new 
varieties with improved yield, quality and adaptability to 
different production areas using world collections of germ 
plasm (Green Revolution). However, recognition was being given 
to the law of diminishing returns and around 1969 world 
aubhorities ancluding Nobel Prizeé-winner Dr. N. Borlaug 
Suggested that the search for desirable characteristics had 
nearly exhausted the known potential and advocated the need 
fOmethierdeveloopment of a radically new approach. 
Theiscientists working am the: plant «cell program 
realized that each cell in a plant contained all the genetic 
information possessed either by the plant or the seed from 
which it orginated and proposed a new approach to plant 
breeding. The proposal was to produce protoplasts (naked 
plant cel ks).atrom plantrcells and to fuse stheyprocop lasts to 
prodauce siybrid cells which would-be cultured, to form new shybrid 
pilantcmes cGumce {ehiswsystem imvelvedevegetativeruatheretian 
Ssexualuceils (it - offered sthespossibelmey slo make wcuosses 
between plants widely separated according to family tree. 
It was obvious that this was a long-term, high-risk 
proposal, requiring a great deal of fundamental research and 
the development of new skills and technologies before the 
system could be tested and applied to practvea ll problems. 
However, it had been demonstrated that carrot and tobacco 
plants could be grown from vegetative tissue and progress had 


been made in producing hybrids of animal cells. 
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The successful development of this new concept would 
extend the transfer of specific factors from One’plant to 
another and permit transfers not possible by the conventional 
methods. One could visualize the transfer of characters such 
as the specialized root systems of native plants adapted to 
an arid or semi-arid region to’ cultivated crops, the transfer 
of the nitrogen fixing capability of legumes to cereals and 
the acquisition of resistance to disease and insects. 

The inhouse program has advanced over a decade to the 
status of a major project. Methodology has been developed to 
remove the cell walls producing protoplasts ("naked cells") 
which can be induced to undergo fusion producing hybrid cells. 
The cell walls can be regenerated to restore the protoplast 
to the status of a plant cell and these cells can be induced 
to grow and reproduce. A major breakthrough has been a rapid, 
efficient technique to increase the incidence of fusion which 
has produced hybrvd~cells*from-more than 16.-plant genera: 
Since the fusion of two plant cells introduces all the genetic 
characteristics from cach cell into the hybrid, anralbeermiate 
approach is under study to introduce single or limited 
characterrsties “invthe form ‘of “the wselated oDNA. 

The -prod@uctien -efshybrid'celis tseonly olhesisarsivestage 
of the system. The Second stage is to induce the hybrid cell 
to grow and regenerate a complete plant. Again, a great deal 
of basic research and technology is required to provide the 


necessary background knowledge. Cells from different species 
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require different environmental conditions and growth hormones 
for plant regeneration. 

To date a number of species have been taken through 
thescyclenfrom plant cells: to protoplasts. toreplant-celilistand 
to regenerated plants. 

While the main thrust of the research is being directed 
to cell fusion, genetic transformation and morphogenesis, the 
latter has had some practical. spin offs... A research .contract 
has been completed to produce disease-free Cassava stock 
(plants of major importance to developing countries of the 
tropic and semi-tropic regions) which will permit the establish- 
ment of a world collection and exchange of breeding material 
between continents. A second contract is underway to investi- 
gate the potential of the system for another practical appli- 
cation in developing countries. More recently a start has 
been made to eliminate a virus from the world collection of 
peas that are the basis for development of improved commercial 
varieties, to develop a protein industry in Canadas 

When the program was initiated there were about six 
groups in the world engaged with cell culture research. The 
effort in this area has expanded and now encompasses laboratories 
in more than thirty countries involving more than 1000 scientists. 
At about the time of inception of the present program the 
Rockefeller Foundation invited twelve scientists to a confer- 
ence in Italy to assess the potentialseh plant jetssuesculLturc 


for crop improvement and recommended support. This has ‘been 
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followed by a second meeting in 1975 which included plant 
breeders and scientists from developing countries. On the 
basis of significant progress, the Rockefeller Foundation 
endorsed the application of the technology. A representative 
of the research group at P.R.L. was invited to *partrveipate 

in both meetings. This laboratory has maintained a leading 
world position and staff have been invited to organize and 

to participate as main speakers in International Symposia 

and workshops leading to the establishment of new research 
groups. At least three major agricultural industries in 

other countries have set up research groups which is taken as 
a positive indication of “both =the» potential for this mew 
system and the increasing probability for successful practical 
achievements. Eleven visiting scientists from other countries 
have spent periods of three months to a year working at this 
laboratory WiLth fimancual “support from ’thein ionrganizaknens: 
Within the last year scientists from six Canadian research 
organizations have consulted with the staff on setting up 
research projects. 

While much basic research and technology is still 
required, the progress towards somatic hybridization of plants 
has been impressive, has won international recognition for 
Canada and has moved the original concept from the realm of 
an idea to a real possibility. The decade of basic research 
has provided sufficient background to delineate areas and 
now enables mission oriented research organizations to partici- 


pate in projects having more specific practical objectives. 
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ANTIGENS OF PATHOGENIC BACTERIA 


Imes Project was initiated from within & group aS a 
result of a desire to reorient its research in directions that 
iyastinbaivepee relevant from the viewpoints of both scientific 
challenge and potential usefulness. 

ine” Carbohydrate Section of the Division of Biological 
sciences had been studying plant polysaccharides as long-term, 
gmrected research related to problems of pulp and paper and 
eG@ereulblube in Canada. It had established ttself® ae the 
ROrorrone Of research in this field, and was regarded as one 
of the strongest groups in the world in the chemistry of poly- 
Saccharides. The results of some 8-10 years of research 
showed clearly that there were only a limited number of 
different polysaccharides in plants. There were major differ- 
ences between polysaccharides in straws, soft woods and hard 
woods but practically none between those of individual species 
within each subdivision. When knowledge about plant poly- 
saccharides reached that stage, the members of the Carbohydrate 
Section felt that the field had been worked out as a scientific 
Chatlenge and began to consider a reorientatvomo1 tne 
research. The criteria used were (a) scientific challenge, 

(Oy) relevance to social or economic needs, (Cc) Ssultcabmiaty, 
COmNRG,, and (d) need tor the very serong expertise in poly- 
saccharide chemistry that had been developed in the section. 


The area of research chosen was bacterial polysaccharides. 
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Unlike the plant polysaccharides, there were known to 
be major differences between the polysaccharides of nearly 
every, species of bacterrayin which they had been examined. 

In fact, polysaccharides frequently constitute the only means 
of distingmshing between -seroftypes Within. a species. J1It 

was therefore clear that bacterial polysaccharides would 
present practically an*infinite mumber and. variety of dafip- 
Sule antriguing structural! problems..92n addition, ehere 

was good evidence from work on a few species that polysaccharides 
were important immunogenic components of bacteria and were the 
amttqens= that Gaveurises torand reacted with antibodies. The 
problem of explaining the exquisite Specificity, of the anergen. 
antibody reaction in terms of structure has been cited as one 
of the major scientific challenges of modern biochemistry, 

and the study of bacterial polysaccharide antigens certainly 
required the expertise in polysaccharide chemistry; thus two 

of the criterlawere) met. 

Orientation of our work towards the antigens of patho- 
genic bacteria seemed to provide for both relevance and 
suitability to NRC. ‘There have been, an increasing number of 
reports of the development of antibiotic resistance in some 
species of pathogenic bacteria. When one considers the short 
generation time of bacteria (ca. 20 Nin) pare sanatesurp ras ing 
that natural evolution should lead to resistant forms rather 
quickly. It is questionable whether or not the “discovery of 


new Aantiblotice will be able to keepipacemwith ‘the evolution 
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of resistance. An effective means of counteracting this 
Situation 1s immunization with the natural antigens of the 
bacteria. It has been suggested that immunization with 
isolated, structurally defined antigens, rather than with 
killed whole bacteria, might provide more effective and 
Saler Vaccines.» Cértainly the use of Gsolatedrantigens ican 
give highly specific antisera that are useful as diagnostic 
Beagents. “Thus,” a program onedsolationsot bacterial 
antigens has both social and economic relevance in terms of 
public health and production of vaccines and diagnostics. 

In terms of suitability for NRC, probably the most 
important consideration is the interdisciplinary expertise 
reguired for this work. The strength of polysaccharide chemistry 
has already been emphasized, but in addition the program 
requires microbiologists to select and cultivate the bacteria, 
physical chemists to assist in structure determination, and 
a well-staffed animal facility for testing antigens and 
raising antisera. Quite apart« frometherldqriticuitres: of 
forming such a group in a university milieu (because it would 
cut across so many departmental lines), the health-safety 
precautions necessary to work with pathogenic bacteria would 
be hard to maintain with attendant risks to the student body. 

Because there were no facilities at NRC for the safe 
cultivation of pathogenic bacteria, the program depended 
intra ly) andwtorsomemextent still does, on collaborations 


with scientists elsewhere who were able to culture pathogens. 
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in’ addition) tthe ‘oroup worked onssome relatedeout non-patho- 

genic bacteria to learn techniques and to acquire the 

requisite expertise in immunochemistry and serological methods. 
The pathogenic organisms under study have been, 

dermatophytic fungi, several Pneumococcal serotypes, Pseudomonas, 

s. meningitidis and N. gonorrhoeae. Work on the dermatophytic 

fungi has been completed; structure-serological activity une bakLvon- 

ships were established for the polysaccharide antigens of some 

16 different fungi and the potential usefulness of these com- 

pounds as diagnostic agents was demonstrated. Studies of 

Pneumococcal serotypes are continuing.) . This. bactextumenas 

been showing signs of developing antibiotic resistance and 

jmmunization of susceptible segments of the population has 

been initiated in the U.S.A. There have also been sporadic 

but severe epidemics in other parts of the world caused by 

serotypes not previously implicated .in the disease. The 

structures of only a few of the specific polysaccharide 

antigens are known and methods of isolation and pUurLelLeation 

are poorly understood. The Pseudomonas are highly infectious 

bacteria, resistant to antibiotics, and of major significance 

in hospPtal=-acquimedsinfectionsiand ineveterinary medicine. 

Dru MEBS (Perrys tofethisegroup, hasishown “bat «the polysaccharide 

antigens are serotype specific and can be used to generate 

specific typing sera for diagnostic purposes. A diagnostic 

services industry (MDS Ltd.) is in process of incorporating 


this. dbagnosticesystem aintojatseservices: 
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N. Meningitidis, the causative agent of meningitis, 
has at least six known serotypes and is not very susceptible 
COpeantLbiOLles: AD Hida Jennimgey) ofe this: group,mnace isolated 
and characterized the polysaccharides of each serotype and 
shown that they are the serotype-specific antigens. This 
marks the first time that a complete serotype classification 
has been explained in terms of polysaccharide structure and 
the work won for Dr  Avenningsmthel Harrssone Pri 726 7Or sEneORoy au 
pOCTety FOL; Candda;y <an award giveneior assitgnitrcant advance 
in fundamental microbiology. During the course of this work 
Dr. Jennings also found another antigen that was common to 
all six serotypes. Tests of this antigen in an animal model 
of the disease developed by Dr. P. Kenny, Laboratory Centre 
£or Dusease Control; imdicated: that Ltiwas ta protecbive 
antigen for all serotypes. Development of this antigen as a 
possible vaccine for meningitis is being transferred to 
industry (Frappier Institute) by means of a contract. 

Studies ontthe antigens of Nosgonorrhoeae, soyaDr> (M.B. 
Perry in collaboration with Dr. B. Diena, Laboratory Centre 
for Disease Control, have shown that specificity resides in 
the side chains of lipopolysaccharides and that these are 
different for different isolates. These results indicate 
that this bacterium has many strains, a possible explanation 
for the apparent absence of acquired immunity alter vexposuxne. 
However, the work also showed that the Central parton eene 


lipopolysaccharide (i.e. without side chains) was common to 
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every Strain bute wasespee £1 efor ches pecies ae lhicrmche 
"core" portion of the lipopolysaccharide was a specific 
antigen for N. gonorrhoeae and could be used to raise specific 
antiserum) for*diagqnostic purposes ™ FA diagnostics services 
industry (MDS Ltd.) has placed its own employees in Dr. Perry's 
laboratory to learn the technology of lipopolysaccharide 
isolation and antiserum production with a view to incorpora- 
ting thesospecific diagnosis*of gonorrhea as. one of tts servrecess 
This project; isean excellent example of the difficulty, 
if not impossibility; Pwortdistingua shingebetween “applacatmand 
"basic" research in the life sciences. While the project is 
categorized as "applied", the objective isto diseover the 
relation -between the immunologiicalispécificity-of bacterial 
antigens sand theiy structure .- oThessnvelves, reasearch into 
culture methods for bacteria, isolation and purification of 
antigens, and tests of immunological specificity and activity. 
All of this must be done before any application is practical. 
Thus, the work in the project has won an award for "fundamen- 
tal microbiology" and, at the same time, has “attracted the 
close collaboration and transfer of technology to two 


commercial companies. 
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PH& NRC PRIMARY CESIUM CLOCK (CsvV) 


Although the philosophical meaning of time may represent 
an almost insoluble problem, the physical generation of time 
seaves by the accumulation Of time intervals of almost 
mdentical duration, fixed by the physical constants Of atoms, 
has attained a very high level of development during the past 
Zaomyedro. This very precise construction Of time Scales scan 
be accomplished by a number of different devices, but the 
one which has been internationally accepted as providing the 
most reproducible time scale is the cesium clock. 

The most exact cesium clocks, the so-called long beam 
primary laboratory cesium frequency standards, are large and 
complex devices several meters in length and weighing a ton 
or more. Only a few of them have been constructed in the 
larger national laboratories, and they have all suffered from 
an inability to’ operate continuously for longer than a few 
NOUG sO, Clays’. 

Smaller, much less exact clocks, about 56 Of tlie size 
and weight of these large devices, have been extensively 
developed commercially. The tendency has been to use large 
groups of these to generate a time scale, on the assumption 
that the mean clock rate would provide a much more exact and 
reliable scale than any of the individual clocks. The rate 
of this mean scale an then be calibrated by means of a long 
beam primary laboratory standard if one is available. However, 


despite their smaller size, these commercially produced clocks 
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are almost as expensive to construct and more expensive to 
maintain than the larger laboratory instruments. 

The new NRC 2.1 meter primary cesium clock (CsV) con- 
stitutes the first successful attempt to combine the best 
features of both types of instruments. Its accuracy equals 
or exceeds that of the best long beam standards developed by 
other countries, and for continuous operation the timing 
errom of less than 3, millionths of aSecondjper years ise2ess 
than thatv’o£ any other instrument. Except for several) very 
brite! Interruptions, for, checkseor its operation «at bes 
functioned continuously since May 1, 1975, and has provided 
the longest and most exact measurement yet made of the rate 
of the International Atomic Time Scale maintained by the 
Bureau International de l'Heure. This scale is based on the 
weighted mean of a total of about 60 commercial atomic clocks 
located in laboratories and observatories throughout the 
world, and intercompared by radio methods to precisions of 
the order of a few ten-millionths of a second. 

In addition to these international commitments and 
contributions, it has been possible, because of the flexibility 
of the design of CsV and its excellent stability, to carry 
out a series of cooperative scientific experiments with the 
Laboratoire de 1'Horloge Atomique of the University of Paris 
under the auspices of the NRC-CNRS cooperative agreement on 


scientific research. 
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Developi.ent of this new clock has benefitted 
Canadian industry in at least two ways. Construction of 
the large stainless steel vacuum tank by Dominion Welding 
Engineering to NRC specifications has aided in the develop- 
ment of Canadian industrial expertise in the area of high- 
vacuum technology. Also, CsV as a continuously-operating 
time standard now makes possible simple, rapid, exact, and 
inexpensive calibrations of clocks and frequency standards 
LOY ere wan dus trial community. 

From the point of view of economy of operation, 
initial experience with CsV has demonstrated that (in contrast 
with time-keeping procedures adopted in other national 
laboratories which require groups of up to 20 $20,000 commer- 
cial clocks) only two or three such clocks will be necessary 
in future at NRC to bridge the brief periods when CsV is 
inoperative. In addition, the cost of component) parts for 
CsV was less than twice the cost of present commercial 
standards. Maintenance costs, because of its readily 
demountable design, are expected to be negligible. 

Possible future benefits to Canadian industry may 
Resuli@ £rom application of the experience gained with Csv 
to the development of smaller prototype clocks which would 
havea potential for Canadian manuLacture for the inters 
national market. Such clocks could satisfy the growing 
requirement for the very high timing accuracy necessary ie 


navigation and aircraft collision avoidance systems. 
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Present development work in the United States and Europe is 
directed toward adapting present commercial atomic clocks for 
satellite use, and it is possible that the NRC type of standard 
with its higher accuracy would meet the more stringent require- 
ments-oL .oroundycontrolestatronse 

The achieved accuracy goal of a few millionths ofa 
second per year also has very real practical applications in 
the area of high-speed digital data transmission where super- 
imposed messages, coded only by timing procedures, must be 
"“unscrambled") at the ‘receiving terminals: “Although ‘a 
primary clock such as CsV would not form part of the data 
transmission system, monitoring of the’ digital ‘data rates 
with respect to-dt wouldiconstitute’ alvaluablevservice. 
Indéed; monitoring "of the digital@data rates) of thes Ber Dataq 
Route system with respect to CsV has already started, at the 


request of Bell Canada. 
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MECHANTSMS OF OUTDOOR SOUND PROPAGATION AND 


INSULATION OF DWELLINGS AGAINST EXTERNAL NOISES 


In recent years the rapidly growing public concern about 
noise and the large amounts of money involved in either noise 
control or damage suits have enhanced the need both for a more 
precise understanding of the mechanism of outdoor sound propa- 
Gation~and also ‘tor ~effective 7 Simple --and -economicoemeans (oF 
insulating dwellings from outdoor noise sources. The NRC 
Laboratories have tackled these different, but complementary, 


PEOPptems as two distinct projects: 


Mechanisms of Outdoor Sound Propagation 

A comparison of predicted and measured urban noise levels, 
Sramuea ti the Division, of Physics inel968, Drougnl to elgnu 
a serious error in the accepted theory of atmospheric sound 
absorption: the failure to take into account the vibrational 
relaxation of the nitrogen molecule. This was shown to be 
the principal absorption mechanism for frequencies below 1000 Hz 
which are predominant for aircraft and community noise. (The 
knowledge crucial to the solution of this practical problem 
was acquired in an unrelated project of the division's acoustic 
section: the study of ultrasonic relaxation processes in 
isomTds ior anteérest to chemists.) 1 As auresulLG of Enicuwork, 
the national and international standards concerning the 
attenuation of airborne sound have been completely revised 
mnder NRCL leadership to include Ehe eftect of the nitrogen 


relaxation and are now: awaiting official approval. 
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It soon became apparent that many other aspects of 
sound propagation outdoors were equally in need of re-examina- 
tion. For example, it has been shown recently that the finite 
acoustic impedance of the ground, atmospheric turbulence and 
land contours are highly important over distances (10 m to 
LO ckm). “thatbvaneerelevant)to urban planning. 4.0Ur {current 
picture includes a protective acoustic shadow zone near the 
ground that at times is almost ubiquitous but which can be 
easily lost with poor acoustic design and under adverse 
meteorological conditions. 

The quantitative influence of finite ground impedance 
and the effects of weather and topography have been demonstrated 
in a study of the noise levels around Vancouver Airport under- 
taken for the Department of the Environment, which is intended 
to serve as a model for use elsewhere. This showed explicitly, 
for the first time, that noise levels were predicted to be 
higher for listeners on hillsides than on flat land; this 
finding was in good accord with the complaimt structure of 
residents in these locations. This improved correlation between 
theory and complaint patterns should lead to increased acceptance 
of the validity of environmental impact forecasts for new oT 
MOdltied use Of.a highway, alrport, factory, ete. 

The mechanisms of sound propagation which determine the 
penetration of sound into the community are also of basic 
concern in the formulation of, and the testing of conformity 


to, Legislation of noise limits for individual motor vehireles™ 
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tase che “impedances of jthe: qroundsa( snow )s surface: hase been 
found, toy exert a major anfluence onthe Levels -ofinoeise 
measured from snowmobiles during standard tests, and a study 
bore the’ Ministry of Transport) has®demonstrated! thever fects of 
acmospheric fluctuationss ofs wind) and) température. on. the 
sound levels measured using the standard test procedure for 


road vehnrcles. 


Insulation of Dwellings against Outdoor Noise Sources 

Around every major airport there is an intermediate 
DONE where outdoor noise is tolerable, but where special 
construction is needed to bring indoor noise down to 
acceptable values for sleeping and leisure-time activities. 
To delineate this intermediate zone and to devise practical 
weston dwelling CONSEruct Yon Within metry (Olu GOsoe co 
was Organized with the Central Mortgage and Housing Corporation 
and Transport Canada. Noise exposure forecasts, based on 
currently used prediction methods, were provided ‘byrne 
Ministry of Transport. “The “role of *the Divisionmvof Buriding 
Research was to devise simple rules for defining the required 
sound insulation and to, ‘provide a “catalogue” of adequate 
Gonetructions FOr various Noise —ZoNnes. 

The first edition of these guidelines, published in 
Wowie was based mainly On “exper vence with indoor sound 
insulation problems, and it was recognized that the detailed 
bateeun- of incidence.,of arrcratt noise on the exterior of a 


building was not accurately known; nor was the performance 
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of some external clements of buildings such as windows, 
doors and roofs. These points have since been investigated 
in an experimental building provided by CMHC on an approach 
path to Ottawa airport: subsidiary laboratory tests were 


also done to provide a link with standard sound insulation 


sests;- and hence ai ‘ces tinuing basis, for assessment of new 
building components. In terms of building construction, the 


results involve mainly the intelligent use of existing 
technology with emphasis on the performance of windows. One 
consequential requirement is alternative means of ventilation 
or air conditioning. The extra cost per dwelling unit in high 
noise areas is estimated to be between two and three thousand 
Gollars... For directionally defined sound sources, such as 
traffic noises, the guidelines take account of optimum orien- 
tation and internal planning of the building, thus leading to 
the most economical way of achieving an acceptable indoor 
noise environment. These further results have been incorpora- 
ted in a revision of the CMHC guidelines for aircraft noise, 
and, Similar guidelines for land use near major roadways and 
railways. 

In summary, the omecome, Of «hese related projects has 
been the reliable prediction of noise levels that correlate 
well with the listening experience of the public under varied 
topographical and meteorological conditions, and the provision 


of a firm basis for standards and regulations promulgated by 
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POvernment sagencies. -.ln-addi.trem sto outdoor nowse conside= 
rations, guidelines indicate the most effective and economi- 
cal ways of providing sufficient sound insulation to give 


acceptable indoor living conditions. 


KERIO E OX 


DURABILITY OF BUILDING MATERIALS 


Canada suffers a major economic loss every year in the 
eepatr and ‘maintenance’ of buildings. °Ctlrrentlyiit is esti 
mated that the annual cost of*repair and maintenance is 
about $5 billion; ©§ 25" percent of the’ Gosttot new -construc— 
tion Ptseilf. Deterioration of protective coatings from 
pollution alone is estimated to amount to about $100 million 
annually. Deterioration of even the basic building materials, 
GeOnerete;, brick, “stucco, “ete: 7 “continues ™=tooccnr desc orte 
the fact that these have been used for hundreds of years. 
The inability to predict such failures and thus avoid them 
can be attributed to the limited knowledge of the basic 
nature of the materials and the lack of understanding of the 
various processes involved in deterioration. 

It was recognized in the Division of Building Research 
that improvements in the durability of building materials 
required a concentrated effort by an interdisciplinary group 


concerned primarily with “the basic factors -arfeceimng thelr 
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performance. This required the development of specialized 
scientific expertise committed to long-range studies of the 
processes of deterioration. 

It was recognized that water plays an important part 
in most deterioration processes such as corrosion of metals, 
freezing destruction in porous materials, and the weathering 
of Grqanic=materrals.$ [ti astatsocant agent cause” instabuniey, 
in materials due to swelling on wetting and shrinkage, on 
drying. . Hence, much research was devoted to the study of the 
interaction of water with materials. 

Cracking of materials due to drying shrinkage is a 
common experience. The process of dimensional change due to 
wetting and drying of porous materials, such as hardened 
cement in concrete, was investigated very throughly. It was 
discovered that part of the water lost in drying was in fact 
contained in the structure of the layered system and accounted 
for the large shrinkage. This information led to the formula- 
tion of a new model of hydrated cement serving as a tool for 
understanding and predicting the behaviour of this material. 

Destruction of concrete, brick and stone by frost 
action in the severe climate of Canada is well known to all 
Canadians; and yet this process was not understood. Basic 
research on this question for several years yielded a signifi- 
cant level of understanding which showed that under freezing 
conditions a piece of concrete behaves in much the same 


manner Aas va piece of GCarkbot or potato. There 1S sa 
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definite link between cryoinjurye (the destruction 6f biological 
material during freezing) and damage that can occur when 

porous inorganic materials containing water are frozen. This 
understanding of the freezing process is now being exploited 

to produce a more durable concrete, for which an application 
for a patent is being made. A method has also been developed 
for evaluating brick for resistance to freezing damage which 

is now being considered by the industry as a quality control 

in the manufacture of brick. 

Although some organic-based materials, such as wood, 
bituminous materials and various protective coatings, have a 
long history of use in-construction several tof these materials, 
e.g. 7 plastics," aré of very recent torigin, \OMany prob lems 
experienced with these materials are related to the lack of 
knowledge of their basic properties on the one hand, and lack 
of understanding of the process of déterioration on the other. 
This situation is similar to that described above in connection 
with inorganic building materials. Concern about the inability 
to predict long-term performance of a given paint from short- 
term tests or from measurements of its basic properties has 
DErompLedestudres ‘tekp rovides the basis Slory such ypredietion: 
Weather factors, suchas "solar, radiation, /dtration Of ssuciace 
moisture and surface temperature, are being measured along 
with degradation of various materials to provide an under- 


standing of the degradation mechanisms and a more rational 


basis for accelerated tests. 
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In) this connection, a recent’ study has»revealed) the 
mechanism of failure of glass-reinforce@< polyester sheet 
material, now used in exterior cladding and autobodies, when 
exposed to outdoor weathering. Two processes were identified: 
one involwes a,fatiqueifailure,of.the.glass,fiber toppelyeseer 
bond, induced by cycles of temperature and moisture, the other 
involves surface micro-cracking of the resin induced by ultra- 
Violet light. in solar radiation. , This. .knowledge walishelp 
manufacturers to evaluate quickly any newly developed material 
in this class from the -standpoint..of- long-term performance. 

The expertise acquired to develop knowledge of the 
materials, and their behaviour under various conditions of 
service, can be exploited in the development of more durable 
materials for severe conditions of use, such as repair of mate- 
rials:! Patent «application, is being exp loreduforsrecentadeyelopa 
ment of a repair material for pot-holes involving a composite 
made from fiber-reinforced asphalt-sulphur composition. 

The cases cited above are contributions to science- 
based knowledge that have not only been recognized by the 
science community, but have also resulted in advances in the 
technology of manufacture, testing, and evaluation of the 
performance of building materials. This contribution is certain 
to result in a significant economic benefit from reduced cost 
of repair and maintenance of building materials. Much more 
can be achieved by exploiting the existing core of expertise 


on building materials. 
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COLD REGIONS ENGINEERING RESEARCH 


When the Division of Building Research was established 
in 1947 it was recognized that there was a need for engineering 
heeaana evar on permafrost, ice, and snow for construction and 
development activity in northern Canada. Research on these 
materials was initiated with the objectives of developing 
the knowledge base required for sound engineering practice and 
a source of expertise that could respond to requests for infor- 
mation concerning solutions to northern engineering problems. 
Particular attention has been given to field investigations of 
the performance of foundations and structures in permafrost, 
the distribution “and characteristics of permafrost, strengtn 
and deformation properties of ice and snow, field investigations 
of the bearing capacity of ice covers and the effect of ice on 
structures, and the characteristics of avalanche and avalanche 
defence systems. 

With the discovery of petroleum in Alaska, there was a 
sudden increase in demand for information on the properties 
and characteristics of permafrost. The permafrost research 
group Of the Division of Building Research was; *initially, 
thesonly activity of tts kind In Canadas thaw was able to 
respond to this demand. Although the Division had only a 
total of three professionals working in this problem area, 
they were able to draw on more than twenty years of investi- 
gations to provide very significant and useful guidance and 


advice to private companies and government agencies that now 
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had to learn to construct and operate on a much larger scale 
inthe, noweth. 

One example is assistance given to Mackenzie Valley 
Pipeline Research Limited in the planning, instrumentation, 
ebservation,and analysis of 4. test facility to evaluate the 
Serformance sofia notsoi lb pipeline near Inuvik, NWT. The 
Division provided space and technical supervision to the 
company for the development of techniques for measuring the 
properties of thawing permafrost, and for carrying out 
measurements required for the analysis of the observations. 
Through support provided by the company, equipment and 
procedures were developed for measuring thermal conductivity 
of frozen soils both in the laboratory and in the field. The 
capability developed in this project has since been used to 
measure (for the Institute for Guided Transport at Queen's 
University) the thermal conductivity of frozen ores and coal. 
This information was required by the Institute for an investi- 
gation carried out for industry on freezing of ores and coal 
in railway cars. Similar measurements of the thermal conduc- 
tivity of frozen and thawed soils were made for the Department 
of Indian Affairs and Northern Development in connection with 
the design of the Mackenzie Highway. 

A second example is the role the Division has played 
in an inter-departmental investigation of the use of insulation 
for preserving permafrost beneath roads in the north. In 


many northern areas there is a severe shortage of suitable 
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fil imatenial forshighway eonecencttony particularly when 
the, fill must be of ‘sufficient thickness to prevent ‘the 
thawing of underlaying permafrost. Insulation may be one 
practical solution to the problem. The Division designed 
an appropriate field test program, developed the instrumen- 
tation required, supervised the installation of the instrumen- 
Cationvand construction of=the *test troad; ‘and isipresenttly 
making the observations of performance and analyzing the 
BesulLes. 

In the winter of 1973-1974, Panarctic Limited sub- 
mitted an application to the Department of Indian Affairs 
and Northern Development for permission to construct an 
offshore ice platform for drilling a delineation well near 
Melville Island, NWT. The Department asked the Division to 
assist it “in checking out the ‘design andyvin “carryingsout ‘the 
observations necessary to ensure that it performed ina safe 
manner. The Division was able to provide this assistance 
based) on the: expertise ithateist thad’ acgquimedzs ght per formed 
ancimibar 4service for assecond welll an ttheswinterto te) o/ 4a 5. 
Through this participation the Division was able» to ensure 
that the experience gained by Panarctic Limited and its 
consultants on this activity was properly recorded, in 
addition to making a significant contribution to the develop- 
ment of design procedures for this unusual use of ice covers. 
It is estimated by Panarctic Limited that being able to drill 


wells from ice platforms has brought about the saving of 
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several millions of dollars. Three wells are to be drilled 
from ice platforms in the winter Jof 197551976. -dtheytechutque 
has now been sufficiently developed that future monitoring 
activity can be carried out on a more routine basis-by 
departmental and industrial technicians. 

In 1974 the Division was asked by the Department of 
Public Works and the Ministry of Transport to assist in 
evaluating the design and performance of a wharf constructed 
for a mining development in a joint government-industry 
projectiat Strathcona ‘Sound on morthern Baffin stand] * The 
Division developed and installed instrumentation to monitor 
ice pressures and other parameters at this structure and 1s 
analyzing the observations being made. The results of this 
study will provide much needed information relevant to the 
establishment .of shipping facilities imcthe far north: 

The Division of Building Research is recognized, both 
nationally and internationally, as a prime source of infor- 
mation and expertise on not only applied but also basic 
research aspects of cold regions engineering. It has gained 
this Weputation as: arresultlor Sstudiess (conducted in the 
laboratory and the field over the past twenty-five years) 
to provide basic information com tthe propert res iofetrezen 
ground) ‘snowcand 1cej-7and jor the “occurrence and sdxstribwevon 
of permafrost. Staff members have also organized or partici-— 
pated in many national and international symposia and confer- 
ences dealing with these topics and applied northern engineer- 


SiGe 


—— 
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It is anticipated that expenditure by government and 
industry on the development of national resources and the 
associated necessary infrastructure will exceed several 
billions of dollars in the next few years. 9 Information 
obtained and disseminated by the Division will help to improve 
the design and construction process. Benefits gained by 
constructing in a proper and safe manner will be reflected 
economically and socially in providing the desired quality 


Ormeirrerin “Chis region ‘of tCanada. 


KIRK GK. 


FIRE RESEARCH ACTIVITIES 


The degree of fire protection in buildings is in 
general determined by the provisions contained in building 
and fire codes. The construction industry is obviously 
affected by such provisions. To assist those concerned 
with building fire protection, the Division of Building 
Research operates a well equipped fire research facility. 
The staff of this facility has over the years developed 
expertise in many"aréas GEVfiire protections) Siiese a@nciude 
the fire resistance of building materials and assemblies 
of building materials, surface flammability of lining mate- 
rials, gaseous products produced when materials burn, fire 
behaviour in compartments, and smoke movement and its control. 
Advice is available on a continuing basis to authorities 
concerned with the development of fire safety regulations 


and fo. the construction industry, 
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The problem created by the vertical movement of smoke 
through a building during a fire was brought dramatically to 
the attention of the Committee on the National Building Code 
by a fire, anmethe ground <floonesrestaurant ,of a tall, Montreal 
hotel in which smoke moved rapidly into upper floors by way 
of elevatorseshatts and, stain shakts. 

As this event could be readily understood in the light 
of studies carried out on stack effect which produces other 
problems) in buildings;,.a jointsprojeceswas introduced including 
members of both the Fire Section and the Environmental Section 
Ofuthe-Divisaon.of Building, Research. 

Provisions intended to improve safety to occupants by 
controlling, among other things, smoke movement, were intro= 
duced into the National Building Code. The Division of 
Building Research participated in the preparation Ota 
supplementary document to the National Building Code which 
includes typical fire safety systems that can be incorporated 
in a building in order to meet the requirements of the Code. 
Designers and building inspectors have had frequent meetings 
with staff members in order to discuss the implementation 
of these measures in proposed buildings and visits have been 
made to resulting completed buildings to study the effect of 
the measures. 

The National Building Code describes fire performance 


of building elements by reference to certain standard fixe 
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beses. © the Division, of Building Research has provided needed 
information by conducting standard fire tests and by the study 
of test reports from other sources. A companion document to 

the National Building Code, Supplement No. 2 Fire Performance 
Ratings, has been developed by the code committees with the 
technical assistance of the Fire Section. This provides ratings 
for a wide range of generic materials and assemblies that are 
covered. by standard specifications. 

Tests carried out at the Division of Building Research 
have improved the information base, with the result that ratings 
have been refined and economies achieved. For example, a study 
of the factors in the fire performance of reinforced concrete 
columns carried out jointly by the Fire Section and Building 
Structures Section has resulted in improved understanding of 
the behaviour of; these columns.in fixe... The performance of 
concrete and hollow concrete masonry walls was also the subject 
of an intensive study which allowed more precise figures with 
resultant economies in materials to be obtained for use in 
Supplement No. 2. 

The advent of new materials or variations of materials 
has created hazards that have called for new tests for their 
evaluation. Towards the end of the last decade, incidents were 
reported in which carpets played a major role. In the, extreme, 


fire propagated rapidly along corridors in which carpet was 
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the only combustible material present. The hazard was 
judged similar to that assessed by the ASTM E84 Tunnel Test 
for ceiling and wall lining materials. It was POUNCe Cole 
for many materials the rate of propagation was Of tie same 
order whether a specimen was mounted on the CeLling or ’on 
che floor. It was therefore concluded that the ASTM E84 
Tunnel Test was also valid for floor coverings. The test 
was first incorporated into the National Building Code and 
then adopted as a CSA (now ULC) standard. 

The use of plastic light diffusers and ceiling 
lighting panels poses a hazard because the most suitable 
materials are quite highly flammable. It is submitted by 
manufacturers that as generally used, the diffusers and 
panels would fall out of their ceiling mountings before 
contributing to a fire and that the same material burning 
on the floor would present a reduced hazard. The tunnet 
used in the ASTM E84 Test was adopted to provide a "drop-out" 
test indicating whether or not a product would fall out 
before becoming involved in fire. The test has been 
referenced in the National Building Code and it is likely to 
become a national standard. 

The appearance of plastic foam in the building field 
has created problems regarding the assessment of its flammability. 
Hitherto, materials described as highly flammable have shown 


both rapid and extensive fire propagation. Unfortunately, the 
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relationship between rapidity and extent of travel is not 

the same for both plastic foams and more conventional materials. 
This has created fundamental difficulties in the assessment of 
the hazard which will require considerable study before the 
problem can be resolved. The Division of Building Research 

is currently conducting appropriate studies and is cooperating 
with the U.S. National Bureau of Standards with regard to 

Some aspects of the problem. In the meantime, many authorities 
have recommended that foam plastic be covered and the National 
Building Code has adopted this policy. To implement these 
provisions, standards for covering foams and for assessing 

the hazards of foams within cavities must be developed. The 
Division of Building Research has developed two tests in this 
field that are currently being considered by the ULC Fire 


Test Committee. 


Industrial Fellowships 

The Division of Building Research has developed an 
arrangement whereby an industry or an industrial association 
can support a Research Fellow working in the Division's 
laboratories. Industry provides the salary for the Fellow 
and the Division provides technical and administrative support 
and the use of its facilities. Very successful’ programs have 
been carried out, for example, with the National Concrete 


Producers Association and the Canadian Institute for Steel 


Construction. 
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The National Concrete Producers Kssocratiron, Lellow:; 
ship program resulted in a large number of fire endurance 
tests of holdiow concrete masonry; This enabled improved 
ratings to be developed for Supplement No. 2 of the National 
Building Code and the possibility ofttaking ‘ante account 
several significant variables that previously had been 
neglected. Changes due to the addition of sand to light- 
weight aggregate concrete, the £illing “cf thobtow Teores and “Ene 
addition of gypsum board over the surface of concrete block 
walls were measured and rated. 

Fire endurance tests carried out under the Steel 
Fellowship program have resulted in improvements in some 
ratings in Supplement No. 2 relating to membrane protection 
of steel floors and beams. Tests and study /ofuthe sperfor- 
mance in fire of steel columns resulted in the development 
of formulae relating mass of steel and thickness of protective 
covering to fire endurance. This has introduced economies in 
fire protection of steel columns. In addition, the combination 
of sheet steel and an insulating lining has been accepted as 
a means of obtaining a desired fire resistance. These have 
the advantage of dry installation, the possibi ley cf prefabri- 
cation and of providing some protection against physical 
damage. 

Over 75% of new residential construction in Canada is 
influenced by the National Building Code. This activity has 
an annual value of about wl? billion dol larc. Pies 2Cledat 


that results of research that bring about significant changes 
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in the Code, particularly those that result in reduced cost 
OfSconstruction, will Haves ay desirable beneficial effect on 


both safety and the national economy. 


OK AY ek 


DEVELOPMENT OF TUBULAR MEMBRANE TECHNOLOGY 
EE ES EER RAN ES EL ECRNOUOGE 


FOR REVERSE OSMOSIS APPLICATIONS 
SS are cet ane elect ete ST SMe he NR ee AN 


Reverse osmosis is a general process for the separation 
of.substances in solution. The process consists Samo. yen 
letting a solution flow under pressure through an appropriate 
porous membrane; depending on the membrane material and its 
Geer POrostty,. the solute Ase pant iy sou completely retained 
on the upstream side of the membrane, yielding a membrane- 
permeated product enriched in the solvent. The process 
has become practically significant since the development in 
1960 of a successful technique for making highly productive 
porous cellulose acetate membranes for water desalination. In 
view of the obvious potential of reverse osmosis for many indus- 
trial applications, a program of basic and applaed research 
was started in 1961 in the Division of (Chemistry to explore 
reverse osmosis in all its aspects. 

This research program was concerned with the factors 
governing reverse osmosis separations, choice of membrane 
materials and membrane-making conditions, and the development 
of appropriate technology for bringing reverse osmosis into 


industrial practice. This program has already opened a 
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series of possible’ practical applications for the reverse 
osmosis process. It has been demonstrated that the process 
if applicable ito, the entiremiieldaot domestic and industrial 
water treatment including water purification, water pollution 
control, water renovation and reuse, and waste recover. The 
process is also applicable to: 

- The production of ultrapure water needed for 
electronic industries, 

- The concentration and fractionation of heat~— 
sensitive solutions involved in food-processing 
and pharmaceutical industries, 

- Hydrocarbon separations and fractionations involved 
in petroleum industries, 

- Gas separations involved in the recovery of helium 
from natural gas, 

-~ The control of atmospheric air pollution resulting 
from industrial gaseous effluents. 

Continuation of this research program is expected to result 
in the evolution of appropriate practical membrane systems 
for all the above applications of reverse osmosis, and also 
make a significant contribution to many other areas of ScClence, 
engineering, and medicine. 

Porous cellulose acetate membranes are particularly 
effective for many water treatment applications. For this 


reason, the above class of membranes were studied in detail. 
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AS a result of these studies, the major factors controlling 

the surface pore structure of membranes during the process 

of making them were recognized. Consequently, several improve- 
ments in the technique of making flat cellulose acetate 
membranes were accomplished, yielding more productive and 

more uniform membranes for practical use. These improvements 
were incorporated in a patent application in 1970. Immediately 
thereafter, work started on the development of a similar 
technique for making seamless tubular cellulose acetate mem- 
branes. The interest in tubular membranes arose from the fact 
that they could be cleaned easily and frequently without damage 
to the membrane surface - a fact of considerable practical 
importance in the choice of reverse osmosis for the treatment 
of industrial waste waters contaminated with suspended and 
colloidal impurities which tend to deposit on the membrane 
Surface. By early 1972, a successful technique for making 
tubular cellulose acetate membranes was developed, and a patent 
application for this technique was filed. 

During 1971-72, Electrohome Ltd., Kitchener, Ontario, 
was considering new ventures as part of their diversification 
program. The potentialities of reverse osmosis for desalting 
water for their humidifiers, and for general industrial water 
pollution control attracted their attention. At that time 
there was no company in Canada engaged in reverse osmosis 
technology. Therefore Electrohome became seriously interested 


in the field of reverse osmosis equipment manufacture for 
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various industrial applications. They were planning to obtain 
cellulose acetate membranes for their equipments from a foreign 


source which however soon became unavailable. Tivwastateiehis 


time (Fall of 1972) that they came to know of NRC developments 

in membrane technology at one of the trade shows of Canadian 
Patents and Development Limited. An Electrohome representa- 

tive visited NRC Laboratories for a few days after the show to 
learn more about the details of NRC technology for making tubular 
cellulose acetate membranes. As a result of this visit, 
Electrohome decided to enter the field of reverse osmosis, use 
NRC technology for making tubular membranes, and manufacture 
their own membranes and modules for reverse osmosis applications. 
By December 1972, Electrohome had established a separate depart- 
ment for the reverse osmosis venture, and assembled the necessary 
Staff fo get the program started. 

Active cooperation between NRC and Electrohome in the 
field of reverse osmosis began in January 1973. The tubular 
membrane technology was transferred to Electrohome laboratories 
earlyiimn 19732" With rrequent consul tation wrth NRC "stati, 
and assisted by NRC's Industrial Research Assistance Program, 
Electrohome developed their own modules and expertise in 
membarane manufacture, equipment design, construction, operation, 
and maintenance. After the necessary laboratory and field 
experience with different industrial waste waters, they entered 


into a formal licensing agreement with Canadian Patents and 
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Development Limited, and began to market their own tubular 
reverse osmosis membrane modules and auxiliary equipments 
for industrial water pollution control applications. 

In December 1974, Electrohome expanded their staff and 
eect es and established a full division for reverse osmosis 
engineering. Their equipment is already in the market for the 
treatment of radioactive wastes, nickel plating wastes, and 
Oily waste waters. They also have their equipment under long- 
term field tests for the treatment of waste water effluents 
from food-processing industries. 

Early in 1975, Electrohome felt the need for increasing 
Ee poroduction efficiency of ptheixr mMembrane-makingeuni bee Lon 
response to this need, NRC developed a new technology which 
increased the production efficiency of the membrane-making 
unit 5 to 10 fold compared to the earlier technique. After a 
preliminary disclosure to Canadian Patents and Development 
Limited, the new technolgy was put into operation at Electrohome 
in December 1975. Electrohome is currently using this new 
technology for their membrane manufacture. 

The reverse osmosis venture is growing at Electrohome. 
Building on this venture, Electrohome expects to get firmly 
established in all aspects of domestic and industrial water 
treatment within the next 5 years. 

In terms of water treatment application alone, the social 
relevance of reverse oSmoSisS is Second to none. In terms of all 
its industrial potentialities, reverse osmosis research can be 


expected to yield significant economic benefits to Canada. 
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POLICE SCIENCE AND POLICE EQUIPMENT 


The National Research Council has a long record of 
projects with legal implications, carried out in association 
with police forces and government agencies. These have 
included consultations and examinations; research projects 
carried out on request; the preparation of codes, regulations, 
or legislation; and accident investigations. The time 
involved has ranged from the duration of a telephone Ca lSeo 
approximately 15 man-years for the DC-8 crash at Ste. Thérese 
on 29 November 1963. In March 1969 the Canadian Association 
of Chiefs of Police (CACP), in their Brief to the Senate 
Special Committee on Science Policy, recommended that "an 
appropriately constituted Canadian council of law enforcement 
science and technology be constituted as a matter of national 
urgency." The Science Council of Canada, in its Annual REeporc 
for 1969-70, supported the CACP and said that "As an example 
of an urban problem which gets little attention from science 
and technology, there is the problem of administering law in 
our cities. There is much modern science and technology 
available which is not being effectively used in support of 
law enforcement mechanisms and in the prevention of crime". 

These recommendations encouraged NRC to start studies 
directed towards assisting law enforcement in general and 
police forces in particular. The work has included two 


closely related projects, both carried out in close association 
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with the CACP and its member forces. 

In the Division of Electrical Engineering, a Group ror 
Scientists is carrying out research on the allocation of 
patrol cars. Since its formation, the group has worked with 
four police forces from different parts of Canada and has 
gained an international reputation. The practical object of 
the research is to optimize the allocation of radio patrol 
cars both throughout the area they cover and by time of day. 
Since 24-hour operation of a Single car may cost over $100,000 
per year, the potential Savings are great. Also since the 
chances of catching certain offenders depend on the speed with 
which an officer can reach the scene, the proper positioning 
of patrol cars may improve arrest rates. The group's main 
research tool is the computer, which is used in simulations 
of the police force's patrol operations. It allows experiments 
to be done rapidly without the expense or morale problems of 
changing a real force many times. The group has also obtained 
besubte of practical anterest, 2ncluding “the probabr lar. 
distributions of patrol car speed and of the rate of calls for 
service at police headquarters. Work planned includes the 
display of police information on maps on a TV screen aided by 
computer calculations. This should be valuable both for daily 
operations and executive planning. 

The second project concerns police equipment. Much 
of the equipment purchased by police departments was originally 


designed for purposes other than law enforcement, and is 
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accepted only because there is no other choice. Few pobiuee 
forces are large enough to employ specialists in product 
evaluation, and few: standards or.specifications have been 
prepared. In order to remedy this situation, representatives 
of the NRC and the CACP, assisted by representatives from the 
Ministry of the Solicitor General, the Department of Justice 
and the Department of National Defence, set up a secretariat 
within NRC and organized the NRC-CACP Technical Liaison 
Committee on Police Equipment (TLC). At the same time, 
formal liaison was established between NRC and the U.S. 
National Bureau of Standards' new Law Enforcement Standards 
Laboratory. The TLC has held meetings since January 1975 and 
has undertaken to write specifications and guidelines on 
police equipment for publication and distribution to Canadian 
police forces... The first edition of the, Procurement Guide 
for Police Equipment - a Compendium of Specifications - will 
be released in January 1976 and revisions are planned every 
Six months. 

The work of the TLC’ is largely carried out through 
Technical Sections. These cover the following fields: burglar 
and security systems; chemicals; communications systems; 
dress: electronic devices; emergency and rescue equipment; 
firearms; investigational equipment; personnel protection; 
training equipment; working aids; and vehicles. Experts from 
NRC, police forces, and other agencies are included in the 


Technical Sections. Task groups for some studies have been 
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set up, and needed research or PesGilngges! Ca riued outs wy) NRG. 
The design of future equipment should therefore be greatly 
anced iby. the. TLC. 

While the police science and police equipment projects 
are relatively new they have already produced substantial 
benefits. The patrol allocation PROVecehasinotionily, 
resulted in improved allocation but has led to the productaon 
of mapping and information systems in daily use by police 
forces. The TLC has given advice on faulty equipment, for 
example on recently developed bullet-proof clothing, which 
has saved not only money but possibly lives as well. Benefits 


may be expected to increase in the future. 


Ke MK MRE SK 


MIRAMICHI CHANNEL (N.B.) STUDY 


In 1973 the governments of Canada and New Brunswick 
received the report of the Northeast New Brunswick Transporta- 
tion Study by Lalonde, Valois, Lamarre, Valois and Associates, 
which contained the recommendation that win-depth-hydraulie and 
ecological studies be made of the technical aspect of dredging 
the Miramichi River to 26 ft." Increasing the depth of the 
Miramichi Channel from its present 20 ft to 26 £t would signi- 
Eicantiy aLrtect the future of the portseo, Chathan anc Newercure. 
The cost of shipping by sea through these two ports is high 


because of the limited draft, presently available in the 
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Miramichi Channel, necessitating either the use of very 
small) vessels, or only partly “loaded larger vessels. ~tihe 
two ports handle close to 1,000,000 tons of cargo annually. 
As a direct result of the above recommendations, an 
intergovernmental-interdepartmental steering committee was 
set up in 1974 and subsequently the "Canada - New Brunswick 
Subsidiary Agreement - Miramichi Channel Study" was signed 
on February 17, 1975 by the Minister of Regional Economic 
Expansion and the Premier of New Brunswick. The following 
departments are participating in the Miramichi Study: 
- Federal: National Research Council of Canada 
Transport Canada 
Department of Public Works 


Department of Regional Economic 
Expansion 


Environment Canada 
- Provincial: Department of Economic Growth 
Department of Tourism and Environment 
The three main components of the study are: 
- a hydrographic survey of the Miramichi Estuary, 
- a large hydraulic model of the Miramichi Estuary, 
- an environmental impact study. 
The direct cost of the study, estimated at $600,000., 
is financed collectively by the participating departments and 
agencies. All. indirect costs (labour and overhead) are 


absorbed by each department. 
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The involvement of private industry in the study has 
been*substantial- the hydrographic survey of the estuary 
Was Carried out by Comdev Marine? “a $300,000) “contract, 
financed by the Department of Regional Economic Expansion, 
administered by the Department of Supply and Services and 
Supervised by Environment Canada and the National Research 
Council of Canada. The environmental impact study is being 
carried out through small contracts to several companies, 
with a total contract price of $100,000 paid by the 
Department Of Publace Works, Wranspore Canada and 
the Province. The entire study iS managed by a private 
consultant, under contract with the Department of Public 
Works. 

The National Research Council of Canada's share of 
the study is estimated at-$200,0005" The direct? cost. Of the 
model ‘Sstudy," $80, 0001S" paid by Transport Canada. 

The model study is being done at the National Research 
Council of Canada because of its unique facilities and 
expertise. This large salt water model (100 ft wide and 
Oovermes00 it Tong, -to“al scalevore i: s00rcouldmoesgbiuist gang 
operated within a relatively short time span. The project 
will be completed by July, 1976. 

The model study will determine the engineering and 
ecological feasibility of deepening the Miramichi Navigation 
Channel toe26fty PtoOwillsdefinesthe Location o£ spoil 


grounds to dispose of the dredged material in such a way as 
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to minimize future maintenance dredging ands to protecu the 
ecology of this estuary, where the fushinge industryfarsPot 
Vital  rimpomeance < 

With the increased draft, the ports of Chatham and 
Newcastle will be expanded, to accommodate larger vessels 
reconstruction estimated at 4 million dollars) and new 
Facilities, including a paper shed of 27,000 sq. ft will be 
Ista 

The economic and social benefits of this study are 
obvious. If the channel had been dredged without a model 
study, it could have led to serious damage to the ecology 
and therefore the fishing industry and future maintenance 
dredging could not have been minimized. 

While the study is very much concerned with applied 
research, there is a number of basic research problems. 
First of all there is the problem of modelling salinity 
mixing in estuaries, which is becoming of interest not only 
in Canada but in many other countries. This is only the 
second salinity model study in Canada, both done at NRC. 
Secondly, the sand in this estuary is supplied by lV ttorat 
drift along the New Brunswick coastline, brought into the 
estuany by the tidal ‘currents. ii The, theoryaot sediment trans- 
porteby hrttoralpdzitticuxrentsess! stalinan its infancy and 
there is great interest in this type of project, where 
predictions based on calculations and model studies can be 


veErived anithe £utuses 
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INDUSTRIAL AERODYNAMICS 

The extensive wind tunnel facilities at the National 
Research Council were originally developed to provide the 
LOOMIS OL aerodynamics research and development for the 
Canadian aircraft industry. This policy dictated the sizes 
and types of wind tunnels, and required that they be sup- 
ported by elaborate instrumentaiton, data processing systems 
and a complement of professional expertise. The investiga- 
tive capability concentrated in these facilities is unequalled 
elsewhere in Canada and by few other establishments in the 
world. While the NRC wind tunnels continue to be heavily 
used, on a contractual basis, by the domestic aircraft 
companies, they have attracted more and more use by American, 
Swedish, U.K., and other foreign aircraft companies. A by- 
product of these activities has been a healthy exchange of 
research information at both a national and international 
level. 

Over the past ten years it has been possible to expand 
the role of the low speed tunnels by undertaking a program 
of research on problems that arise in other branches of 
engineering. .iIn, thestransmission yofyelectric power sfor 
example, overhead cables continue to be plagued by a variety 
of wind-induced vibration problems which may lead to black- 
Outs and costly line, deterioration orm fai lurecea the. trend 
towards very high voltages for long transmission lines has 


led to the need for bundled conductor arrays which minimize 
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Corona discharge »ut which have introduced new aerodynamically- 
based vibration phenomena. The NRC facilities are well-suited 
for investigating the problem, and studies have been done, under 
contract, for Canadian and American manufacturers and power 
utility companres.- “in) particular, a fundamental investigation 
was carried out collaboratively with the Hydro-Quebec research 
establishment (IREQ) that has identified conceptual solutions 
to the problem. The ideas developed in the laboratory are 
being confirmed on a full scale test line facility estab- 
lished by IREQ on the Magdalen Islands that is the foremost 

of its kind in the world. The research and development 
program is focussed on the transmission line design for the 
James Bay power development project. 

The use of high strength steels, welded construction 
and other advances in structural engineering have led to 
relatively flexible, lightly-damped structures that are 
more responsive to wind action. It has become common 
practice to carry out wind tunnel investigations of unusually 
tall or slender buildings, and intermediate and long span 
bridges of modern design. At NRC, techniques have been 
developed for Simulating in the wind tunnel the properties 
of gustiness and wind shear that are characteristic of the 
natural wind, thus providing the correct environment for 
investigations of complex civil engineering structures. 
Currently an investigation for the British Columbia government 


of the proposed widened version of the Lions' Gate Bridge is 
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underway. This program includes a 1:100 scale full aero- 
elastic model for study in’ the 30°¢t. «) 30 ft. wind tunnel. 
A variety of modern Canadian and American bridges have also 
been studied. Design modifications that improve or stabilize 
the behaviour of the bridge result from the investigations. 
The arrays of tall, slender pressure vessels that 
are used in Canadian heavy water plants are susceptible to 
problems of aerodynamic instability. Designers became aware 
of this effect when at one early plant, vibration amplitudes 
approached Overturning limits and the tower foundations were 
damaged. Investigations at NRC have identified the phenomenon 
and led. to appropriate techniques for suppressing the 
motion. 
Studies of buildings are now routinely carried out 
on behalf of architects and engineers to assess wind-induced 
motion, wind loads, and surface pressures for facade and 
Glassdesign." As’ well, it uis*ftrequentlysrequrmedmtonexamine 
the possibility of adverse changes in the ground level wind 
environment that may arise as a result of the presence of a 
new major building. It is well established that the urban 
environment can be degraded in this way and there are examples 
in many Canadian cities. Methods have been developed for 
assessing and minimizing the effects of new structures. 
Peripheral to the aerodynamic investigations has been 
the development of simple, lightweight dynamic vibration 


absorbers. Passive motion dampers of this sort are now 
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installed on an array of towers, on structural components 
of a large arch bridge on Cape Breton Island, and are 
proposed, as a result of investigations at NRC, for the 
solution of a costly vibration problem of a major new 
American bridge, and for a tall elevator tower at the 

La Prade heavy water plant now under construction. 

The energy crisis and higher fuel prices have placed 
increasing pressure on highway truck transportation companies 
to economize on fuel in order to maintain their competitive 
positions. At highway speeds, aerodynamic forces on the 
vehicles account for a major part of fuel usage. A thorough 
investigation of basic design features and the effectiveness 
of commercially available aerodynamic add-on devices is now 
underway using 1:10 scale models of conventional tractor- 
trainer icons qunarions i) Adso,s itvethegiiel.d,ofevehicie 
design, considerable effort has been put into the aero- 
dynamics of highway snow plows, snowmobiles and motorcycles 
on behalf of Canadian organizations. 

In the design of ships it is important to ensure that 
there is an effective smoke stack that leaves the effluent 
well clear of the ship and prevents reingestion into ship 
ventilation systems and engine intakes, and eliminates the 
possibility of corrosive action by the gases on sensitive 
equipment. Wind tunnel studies to assess stack performance 


and to measure aerodynamic forces on the hull and superstructure 
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are carried out for Canadian designed naval ships, ice 
DEGAKELrS, “car =ferrves’ and other veosce! se 

In some of the areas that have been discussed, NRC 
and other Canadian institutions and universities have been 
in the forefront of technological advance and have provided 
international leadership. One example is the research at 
EHerUnEVersrty Of “Western Ontarvo into the response ofecal lL 
buildings’ to wind turbulence.” Another, the imvestidations 
by Ontario Hydro, Hydro-Quebec, and NRC into the aero- 
dynamics Of power cables. Research and development in all 
these areas and others should continue to provide industrial 
Support of a specialized character and lead to more effective 
and more economical design. 

These activities at NRC have been deliberately increased 
over the past ten years, not only in the volume of effort, but 
in the range of technology to which the work relates. Much of 
this work is in support of industry and is aimed at explicit 
problems, but 1t ls -found -in-many projects that basic ox 
novel contributions to the technology are required. Publi- 
cation of the results of the work appears in professional and 
SCi1entiric journals and proceedings. “in addition to the 
experimental role, a specialized consultative capability has 
been created which is called on regularly to serve Canadian 
industry. The increased use of wind tunnel time for industrial 
aerodynamics complements the aeronautical usage and ensures 


optimal utilization of the wind tunnel facilities. 
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TRISH MOSS 

Supplies of agar-agar, a gelling agent used in ‘the 
microbiological, pharmaceutical, and food industries were 
critical between 1940 and 1946 and an extensive survey was 
undertaken for alternate sources. The gelling agents in 
Trish Moss (Chondrus crispus) which grows on rocks in :the 
sub-tidal zones of the Northern Atlantic Ocean were isolated 
by NRC scientists and their chemical nature determined. 
Though the gelling agents, the carrageenans, are not suit- 
able as agar substitutes, they do have a number of unique 
properties that make them useful in the manufacture of a 
number of food and chemical products. About 80% of the 
world's supply of Irish Moss is harvested on the Atlantic 
Coast, iprimeipably sin (Rohe, -and Nova, Scaniam >. in. 19.44che 
landed value of this seaweed was $5.8 million and it is the 
principal commercial seaweed in Canada. In Japan the annual 
value of the seaweed industry is about $250 million. The 
harvesting of commercially important seaweeds is being 
promoted and regulated by the Fisheries Service (Environment 
Canada) but resources are limited and conservation is 
important. 

When the Atlantic Regional Laboratory was opened in 
1952 ,:little scilentiiic sinformation was available son local 
Marine plants, particularly algae. A long-term research 
program was initiated and has gradually developed over the 


years with the object of determining what algae are present 
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in the coastal waters of the Atlantic Provinces, their 
reproductive and biochemical processes, genetics, growth, 
nutrition, and chemistry, that is, of obtaining a background 
of knowledge on which development work can be based. Much 
of the early survey work on ecology was done by the Nova 
scotia Research Foundation. The Atlantic Regional Laboratory 
conducts much of its research in collaboration with scientists 
in universities in the Atlantic region, and with guest workers 
and scientists from other organizations, including industry. 
In 1967 the decision was made to establish a seaweed 
culture station on the shores of the Atlantic Ocean as a 
facility for growing marine algae in seawater under controlled 
conditions for experimental work and as a facility for 
examining the possibility of developing commercial methods 
of propagating Irish Moss. Success in the project is based 
on having a facility with flowing seawater available, on 
discovering the life cycle of Irish Moss, on determining the 
chemistry of the carrageenans, on discovering the relationship 
Ofsthe carrageenans to the life cycle of the alga, and the 
determination of the optimum conditions for growth and for 
synthesis of carrageenans. The technical success of the method 
for propagating Irish Moss vegetatively in tanks containing 
flowing seawater at the Seaweed Culture Station has interested 
two commercial companies who have established pilot plants 
and who are carrying out further development work. Commercial 
propagation of Irish Moss would permit an expansion of present 


markets and conservation of the natural resource. 
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HIGH-POWER;  LARGE-VOLUME, U.V. PRE-TONIZED 


CO. LASERS 


In 1970, when the first transversely-excited atmospheric 


pressure (TEA) CO, laser was reported by Beaulieu,+ the Laser 


2 
and Plasma Physics section had already been actively involved 
in applications of high energy pulsed lasers for a number of 
years. This activity had developed for two principal reasons: 
(A) one of the section's continuing experimental programs 

waS concerned with the investigation of plasmas produced by 
intense laser radiation and (B) ultrashort laser pulses had 
permitted the development of several new plasma diagnostic 
techniques with extremely high spatial and temporal resolution. 
Although much of the NRC work on laser-produced plasmas had 
been carried out in gases and was of a fundamental nature, the 
Original motivation for this work was the possibility of using 
lasers to produce high temperature plasmas of thermonuclear 
interest. 


The development of the TEA CO. laser provided for the 


2 
first time a practical gas laser capable of generating peak 
powers in the megawatt range. Furthermore, the active medium 
was inexpensive, readily available, and could be excited 
directly with electrical energy. As a result, such lasers 
were relatively simple tc construct and much more efficient 


(approximately 10%) than solid state lasers. 


aioe Beaulieu, "Transversely excited atmospheric pressure 


CO. lasers); Appl. Phys. "Letters 16) 504°9( 19°70) 
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In common with many other laboratories around the 
world, NRC constructed their Own TEA lasers and began to 
incorporate them into the experimental program previously 
Carried out with solid state glass lasers. The original 
TEA laser described by Beaulieu was rapidly followed by a 
number of double discharge designs which permitted the 
construction of larger volume CO. lasers having maximum 
inter-electrode gaps of about 5 cm. Many laboratories 
attempted to scale the CO. laser to even larger apertures 
and the approaches adopted included the use of high energy 
electrons “to* pre-ionizeée: the laser "gas. 

During 1971 a number of schemes aimed at stabilizing 
large eae Saeco, atmospheric pressure, glow discharges 
were investigated at NRC. By September 1971 a new transverse 
discharge device with a substantially better performance 
had been developed. In its original form this device had an 
interelectrode gap of about 5 cm and permitted the efficient 
excitation of large volumes of CO,, No, and He gas mixtures 
at atmospheric pressure and with a high concentration (%v 30%) 
of CO, - Stabilization of the discharge was achieved by an 
auxiliary multiple spark discharge formed between a trigger 
electrode and one of the main discharge electrodes. In 
operation, breakdown of the gas between the mesh and the trigger 
electrode occurred first and resulted in the formation of many 
small arcs. High speed photographic studies indicated that 


uv radiation emitted by these arcs produced volume photo-ionization 
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throughout the entire laser gas mixture. This provided a 

much greater stabilizing effect on the main discharge than 
photo-emission from one of the electrodes, a process which 
had been used in several other laboratories. 

With a view to the development of a large volume CO. 
amplifier, capable of storing energies of about 100 joules, 
seven identical modules were assembled during the winter of 
1971/72, with the. discharge,cross-section. increased pte to8 em. 
When seven modules were operated together as a large oscillator, 
a totalsoutput energy of) 300: pak) an overall. set Eicieney er 
~8% was obtained. The peak power of the device exceeded 3 
gigawatts and demonstrated for the first time that high power 


CO. laserssystems: could be, constructedywithout resorting co 


2 
the more costly electron-beam sustainer approach. 

Additional scaling studies were carried out during the 
summer of 1972, in which the uv source and the main discharge 
were energized independently, thus permitting the development 
of the "flashboard," a much more effective, large area uv 
source. Although no full-scale laser module was constructed 
the results revealed that the electrode separation could be 
increased up to 30 cm and confirmed that the construction 
of CO. lasers with apertures as large as 600 com? did not 
present <any\,major obstacle... This: result: wapidlyyled, to the 
awarding of a development contract to Lumonics Research Ltd. 
who have now built and sold approximately ten. 20 cm aperture 


CO tdiischargesmodulies.¢<Injaddition, thes"tlashboard., uy 


2 
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radiation sources are now being used in other commercial 
lasers (Lumonics 600) and have found their way into many 
laboratories around the world. So far, the principal appli- 
cations of these high power CO, lasers have been in research 
laboratories; however there is a good probability that industrial 
applications will evolve in the years ahead. 

Additional experiments carried out at NRC have resulted 
in the successful operation of a small uv pre-ionized laser at 
a gaS mixture pressure of 15 atmospheres. This development has 
extended the capabilities of the co. laser even further since 
multi-atmosphere operation permits the generation of ultra-short 
pulses and allows the output frequency of the laser to be tuned 
continuously within a narrow band of wavelengths. This property 
makes the laser particularly useful for research in spectroscopy 


and photochemistry and it is expected that a commercial product 


based on this device will be developed. 


KK ake kek: 


OPTICAL MULTILAYER COATINGS FOR ANTI- 
COUNTERFEITING PURPOSES 
In 1971 the Bank of Canada approached NRC with a 
request for suggestions of new ways to inhibit the counter- 
feiting of paper currency. Several proposals were made at 
that time, including, for example, the magnetic encoding of 
banknotes. --The Optical Physics Section Of tie Divislon or 
Physics looked into the use of metameric. colours, but found 


a more promising approach based on its ongoing research > 
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program on the properties, design and COMSELUCELON- On 
optical multilayer coatings.  Inis (WOrk™ ed” ro The "devertop- 
ment of a method that can offer protection to the citizen 
from small and medium sized counterfeiting operations. 
Optical multilayer coatings usually consist of a 
substrate, which may be made of glass or plastic, onto which 
a number of thin films of different matervais have “been 
deposited. These materials may be elements, such as silver, 
gold or aluminium, or simple inorganic compounds, such as 
zinc sulphide, magnesium fluoride or zirconium dioxide. A 
commonly used method for the deposition of the layers is 
thermal -evaporatiron in a vacuum. ~“The vehicknesses“or the 
individual films are of the order of the wavelength of light, 
and they have to be controlled with a very high precision. 
Some multilayers may consist of as many as 50 or 60 different 
imdivyidual layers. The refléction er transmrssyron “or lrgnt 
by a multilayer coating depends on the number of constituent 
layérs, their thicknesses,and -optical constants... The colour 
effects observed are due to the inference of light in thin 
films; the same principle that is responsible for the colours 
of soap bubbles and oil slicks. But because in the multi- 
layer coatings many more films are involved, and because 
their thicknesses and optical constants can be controlled, 
it is possible to obtain almost any desired transmission or 


ret Lectson ucha ractve must les). 
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With the NRC device, special optical multilayer 
coatings are made an integral part of the article to be 
protected from counterfeiting. Coatings have been developed 
at the NRC which change colour, or which reveal hidden 
designs when viewed obliquely. These effects cannot be 
duplicated by any known dye, ink, photographic or xerographic 
process. They should therefore enable anybody to distinguish 
at a glance an authentic article bearing such a coating from 
even thes best counterfeit dackingpit.-e The secumityotethe 
device lies in the fact that the coatings can be produced 
only by the use of sophisticated and expensive equipment, and 
that their cost is prohibitive for most applications when 
made in small quantities. Patent protection for this idea 
has been obtained in Canada and several foreign countries. 

Identicard Ltd., a Toronto-based Canadian company 
producing identification cards, learned about the NRC method 
Reon publicity! Gn connectionmwith abtal kee. ayscrentific 
conference. It carried out a market survey in 1973 on 
possible applications, of the coatings =and found that the 
coatings could also be used for the protection of identification 
cards, drivers' licences, passports, credit cards, cheques, 
share certificates and airline and lottery tickets. There 
exists a very considerable export potential for thiseproduct. 

In view of these prospects Identicard Ltd. approached 


Canadian Patents and Development Ltd. and leased from them 


Gigmts, to this invention: 
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The mass production of such complex coatings, necessary 
both to supply the huge quantities needed and to bring down 
their cost, has never been attempted before. With the help 
of technical™staff placed’ by Identicard Ltd) in its labora— 
tories, the NRC had to do a considerable amount of development 
work to reach the present situation where the construction of 
a prototype production machine can be contemplated. It is 
expected that this prototype will be designed and bush tion 
the NRC by Sentrol Systems Limited, of Toronto, with the 
collaboration of the Canadian Vacuum Equipment Co. Ltd. of 
Montreal, and the Lembo Corporation of Canada, Midland. NRC 
will assist these companies to establish themselves in this 
new high technology industrial field. “Thevcoristruction of 
the prototype will be funded through the PILP grant program 
and should take about 14 months. After the conclusion of 
the tests on the! prototypes', Identicard Ltd will finance 
the «construction of a ‘full-scale production machine. 

The techniques and equipment developed for this project 
will give Canadian industry a head start in the development 
of a range’ of new products, such as high-quality, low-cost 
optical coating and filters for scientific, technological, 
and commercial applications; improved and cheaper architectural 
coatings for energy conservation purposes; and coatings for 


solar-energy conversion. 
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EXTRACTION OF BITUMEN FROM ATHABASCA TAR SANDS 

National requirements for the production of synthetic 
crude oil from the Athabasca Tar Sands have been predicted 
to be about one million barrels a day within 10-20 years. At 
the. present time the only technology available to exploit this 
immense national resource is the Hot Water Process currently 
used sby Great Canadian il Sands (G6. C.0.68) 1m thee omy 
Operational commercial plant. An important parameter in the 
Operation of a Hot Water extraction plant is the amount of 
fines present in the feed material. The fines are defined 
as that mineral matter that will pass through a 325 mesh 
(44 microns) screen; this fraction may be further sub-divided 
into silt and clay components. The major problem encountered 
in the operation of Hot Water extraction plants is that the 
fines content of the deposit is often significantly higher 
than the expected value of 6-10%. This has caused major 
technical diericulties atv therGyc. Ons + Yolen 

Hot Water extraction plants require huge quantities of 
water and there is a corresponding production of liquid 
effluent. The effluent is discharged at a temperature of 
70°C and pH 9.3; it is also heavily contaminated with 011 and 
cannot be discharded into natural waterways. The fines in 
the effluent remain as a stable aqueous. suspension of clay 
and oil. This suspension cannot be completely recycled back 
to the process, because the suspended clay would further 


reduce the bitumen extraction efficiency in the primary stages. 
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There is}, thhere fore, sani overalileaccumubatkion) of) ef plvueme. 

The, Current Ssolution,.tosthis! probil em wemtolrestabbush huge 
retaining ponds; these ponds will represent a continuing 

threat to the environment through seepage into natural ground- 
water and effects on local climatic conditions. These problems 
have been outlined in environmental studies carried out for 

the Alberta government. 

The. Colloid Section of the Division of Chemistry has 
had considerable experience in the field of fine particle 
technology and has also been involved in tar sands extraction 
projects. As a result of this experience, the Colloid Section 
was one of the groups approached by industrial and government 
representatives, to seek a solution to the problems currently 
being encountered by industry. Two approaches to the solution 
of the problems were adopted; first the treatment of the 
effluent to reduce tide clay icontent?, @dlowing, oreatersrecycle 
of the water and secondly the development of alternative 
bitumen extraction techniques, which would avoid or reduce the 
effect of high fines component in the feed. Of these approaches 
the second has received the most industrial interest. 

Solvent extraction of the bitumen is one alternative 
to Hot Water treatment that has been extensively studied 
because its effectiveness is largely independent of fines 
content. Even in the Hot Water process, solvent extraction 
is used as a final recovery step. Another advantage of an 


anhydrous solvent extraction process is that the effluent is 
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a readily disposable solid. However, the problem with this 
technique has always been an unacceptably high retention of 
solvent) inthe sand tailings. 

A process known as "Spherical Agglomeration" was 
eeveloncd in the Colloid Section a number .of years yago, wand ic 
now beginning to achieve industrial acceptance. In this 
process a suspension of fine particles is agitated with a 
second liquid which preferentially displaces the suspending 
medium from the surfaces of the particles. Under suitable 
conditions the result is compaction of the fine particles 
into larger, spherical pellets, which are readily separated 
from the suspending liquid. By optimising the volume of 
ea sca needed to form the pellets it is possible to 
exclude most of the suspending medium from the internal pore 
volume. As applied to bitumen extraction from tar sands the 
process involves suspension of the sand in a suitable bitumen 
solvent,» oblowed by Lunther agqitationemn he wporesence oF 
sufficient water to form the sand pellets. The bitumen remains 
dissolved in. the suspending, liquid. and 1s separated from the 
Sand, pellets. by a.simple settling procedure The spellers 
consist of sand and water with some residual eo one The 
solvent is removed from the bitumen solution by distillation 
and recycled. Make-up solvent, to replace losses, 1s taken 
fromthe products of bitumen. Pcracking.. 

In order to combine the "Spherical Agglomeration" 


process with the solvent extraction of bitumen on a continuous 


21662—10 
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basis, it was necessary to develop a novel apparatus. Pies 
apparatus consists of a conical, rotating drum, so designed 
that counter-current solvent extraction of the bitumen and 
sand agglomeration occur ‘simultaneously. “the shape of the 
drum is such that the sand pellets are ejected at one end and 
the solvent-bitumen solution at the other. 

The process has been licensed by a Canadian company, 
through Canadian Patents and Development Limited. At the 
moment the Colloid Section is collaborating with the licensee 
in the design of a larger laboratory unit, which will include 
ald "the prereguisitesrot a-tull-scave*pilotrphante iiis unit 
will be operated to develop control parameters for the process 
and to determine its economic viability. If this program 
proves successful, funds from the’ private Seetor Of “=LnNdusery 
Will "be AavaLlable for*the construction “andvoperderonm of a 
commercial-size pilot plant. The development of the NRC 
process to commercial fruition will allow a more efficient 
extraction of bitumen from the Athabasca Tar Sands, while 
minimising the ecological damage threatened by the present 


industrial proposals. 
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AN _ENERGY-CONSERVING RAILWAY SWITCH PROTECTOR 

Informal discussions with railway people are a long 
established custom of the National Research Council Labora- 
tories, and the substance of some of these discussions has 
been codified by the NRC Associate Committee on Railway 
Problems. Major Canadian railways asked for the assistance 
of the Sub-Committee on Climatic Problems on the question 
of railway track switches failing as a result of snow and ice 
deposits. 

The classical approach to the problem had been to 
provide heat; however, the combustion heaters that both 
major railways had installed during the 1960s were designed 
outside of Canada for much milder climates and had proven 
inadequate for many areas of Canada. 

A multiple approach technique was employed on this 
problem. Initially environmental conditions were established 
for design and test standards that would be representative of 
natural conditions and capable of being simulated in an environ- 
mental chamber. Existing heaters were laboratory tested, 
eliminating those completely inadequate and, in cooperation 
with suppliers, upgrading and improving some marginal equipment. 

While the above program was underway, a second phase 
was initiated to develop a suitable combustion heater for 
remote areas where insufficient electrical power existed to 
operate conventional combustion heaters. A pulse jet powered 
Switch heater was developed, fuelled by propane and capable 


of operating from signal power. 
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A third phase was started when it was recognized that 
thermal protection would have to be considered an interim 
solution to the problem. The ideal solution is a new switch 
that is not subject to failure from ice and snow. A switch 
was designed that, in transferring with snow or ice present, 
subjects the foreign matter only to shear loading, in ‘contrast 
to compression loading in existing switches. Design, develop- 
ment, and evaluation work on this concept are continuing and 
two switches have been made and field tested. It is considered 
AS alongs texm! ¢b5, to: 20 years) solutionsto theyproblemanm view 
of. the existing capital investment in point switches. 

While conducting research and development programs 
to improve the performance of combustion heaters for switches 
and to provide alternate heaters for remote: areas, consideration 
was given to other possible solutions to this problem. A new 
method of dealing with the snow problem of railway switches 
resulted from observations on another unrelated project. 

One, of: thesdong range projects,o£f the, Lows Temperature 
Laboratory. is the study of snow removal from the tracks of high- 
speed, .guaded,.<greund) transportation, systems.— Onesof. the 
methods of snow removal under investigation is the use of high 
velocatyAaimgets.. Duringwthis test: program da tewasenoted that 
once the snow was removed from the surface, the air jet could 
move the snow a considerable horizontal distance. A review 
of the literature relating to the terminal velocity of snow 


particles and the horizontal transport of snow as measured in 
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blowing and drifting conditions indicated that an air jet 
system forming a protective horizontal air curtain might be 


feasible, thus preventing falling snow from depositing in 


selected areas. 


The terminal velocity of snow particles ranges from 
Values less than 0.3 m/sec. to approximately 2.0 m/sec. depending 
“ueomethe shape, Size and dénsity of the particle. The horizontal 
EransSportation Of airborne snow iS a power Lunctlion Of the wind 
Sspeedeand,: typically, a horizontal mass flux or 1000 G/m- see. 
ace attained at velocities over 25 m/sec. The vertical 
mass) flux 1s usually expressed in terms of the snowfall 
accumulation rate. Given the snowfall rate, the mean density 
Of freshly fallen snow and the particle terminal velocity, an 
arcborne vertical mass flux can be caleulated, “Smeowrall traces 
vary widely, but in Canada the greatest snowfall in one day was 
Leminches at Premier, B.C. on January 15, 9194955 9 nus ae design 
figure of two inches snowfall per hour should be acceptable. 

From this data, calculations can be made of the theoret-— 
ical air mass flow to protect a horizontal surface from snow 
deposition. There are other considerations that must be taken 
fmtomaAccount and in the specific case lor protecting a track 
switch from snow deposit, these include the configuration OME 
the switch, the clearance outline within which equipment can 
be mounted, critical switch areas, and allowable snow deposit 
PreaeeeAnother factor to consider sls elatgdmjc sO lss.m 


expanding freely in the atmosphere experiences a velocity 
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decay as aljfunction of) distance, from the nozzle. pihas 
velocity decay precludes moving snow great distances 
horizontalily, by a. sangle jet. 
The question of configuration Of a’practical systemire 
protects aeswitch was further complicated by the necessmiy 
to ‘désign for +high wind velocities, ‘up to, 40;mphy shaving 
directions eather in counter) flow or *crdssilow tosagprotecrmve 
air curtain. Initial experimental work and some of the 
practical limitations resolved the design to two outward 
directed jets moving the snow from within the area between 
the stock rails to outside of track. The clearance outline 
limited the height of the jet outlet to approximately Pad 
head height. It, therefore, was mecessary- to give the jet a 
vertical component in order that the expanding air jet would 
clear the stock rail head and permit snow deposition in the 
selected areas. The outlet velocity of the jet was dictated 
by the considerations of mean velocity for snow transportation, 
velocity decay and counter flow velocity. The mass El OwvO ta he 
jet was dictated by the required horizontal mass flux of snow. 
Following some small scale experimental work in the late 
winter of 1971-72, a prototype system was designed and fabricated 
during. the spring and (summer of 1972. sl Gewas Cested dnl dela dol, 
in a large cold chamber under simulated conditions, and Tr the 
late fall of11972 the prototype system was installed, onsan 
is@lated, inactive switch at an Ottawa, test site..) Ine howuzontak 


air curdain. switch protector consists: of adwcentritugal fan gwarth 
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a low velocity inlet, a discharge duct crossing below rail 
level and between a pair of ties to connecting elbows. From 
each elbow, a longitudinal duct extends horizontally and 
Pane Lvel, to,.the adjacent. stockierad lies A fudle Length ysl 
nozzle extends along the outside of each duct. 

ie -horizontal aim .curtaimn, requires, a, 5 KWiooelectrical 
input to protect switches up to 22 feet long. . Forced convection 
combustion heaters for switch protection require approximately 
one KW. electrical anput and a-fuel supply equivalent sto 
220710007 BTU per hour. To compare the two systems on a more 
rational basis, the air curtain system would require approx- 
imateis7..60/ to, 70,000 BIU per hour an, fossil. fuels iin proscar 
electrical generating plant, allowing for plant and distribution 
losses. Thus for equivalent operating times, the horizontal 
air curtain could reduce the energy consumption by about 75 
percent. Following, a;jyear of, trials: atythe Ottawaysite,. the 
prototype was moved to Montreal and installed in the classi- 
ficataon vard- ofthe Canadian. Natvonal, Ratlways. Arter sa 
Seconcdeseason, of tests without.a, faadaire onweither she inact 
or the active switch, a decision was made to modify the design 
for possible production. 

The second unit was produced to meet the revised design 
requirements. Numerous detailed changes were made to Simplify 
component fabrication and assembly although the performance 
requirements were maintained. This second prototype was 
installed on a parallel switch in the CNR Montreal classifi- 


Sctaon yard during Lhe winter onl (4-727 
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To date the Orlrginal provotype nas beem exposed stoma 
total of 267 inches snowfall over the past three winters 
without experiencing a failure. The average’ snowfall ‘rate 
was 0.2 mnehes ‘per hour. “ The highest average rate rcncouneerce 
during one storm was 1.35 inches per hour. The maximum snow- 
fall accumulated during a climatological’ "day was 1025 aiches: 

Patents have been applied “for on thi switch "proteceron 
system in a number of countries. Arrangements have been made 
to manufacture this equipment in Canada, under Ticense’ from 
Canadian Patents and Development Lamited. ‘There “are naturally 
a number of developments of these ideas already in view. 

CNR has purchased a number of units from the licensed 
Canadian manufacturer to conduct a wide scale evaluation 
program extending from British Columbia to Nova Scotia. 

It is anticipated that the existing design horizontal 
air curtain system powered by a three phase electrical supply 
will gradually be adopted for all switch protection in yards 
and terminals in view of the fuel saving to be realized. For 
main line switches where three phase power cannot be supplied 
readily, either single phase electrical or a diesel engine 
driven system may be required. These will require develop- 
ment by the laboratory and the manufacturer. Discussions 
are now being held on possible means of arranging for this 
development work in industry. 

For the railways, ultimate economic benefits should 


be reduced costs of winter railway transportation in terms 
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bi lower -capital=cost=for equipment and lower operating 

cost with greater reliability. The manufacture of this 
system in Canada will eliminate the importation of some 
thermal protection equipment. The successful development and 
marketing of the air curtain switch protector should lead to 


an annual export volume in the $10,000,000 range. 


KOR OK 


BIOMEDICAL ENGINEERING 

The Division of Electrical Engineering continues a 
Jie Roa involvement in cardiovascular investigations of 
GEaAgNOS ELC Bre che ragent re procedures. Projects are being 
conducted on ultrasonic diagnosis, cardiovascular research 
and development and instrumentation for patient treatment 
and diagnosis. 
The Echo-Encephalograph 

The development of a compact hand-held echo-encephalograph 
stemmed irom an early ultrasonic study Gonducted, in collaboration 
with Queen's University. A need was recognized for a portable 
instrument which could assess brain damage by detecting a 
Shueteof the midline ventricular structure. of the skull. A 
potential application was visualized in assessment of damage 
incurred in accidents and the device was designed for possible 
use in ambulances in addition to clinical measurements. 

The echo-encephalograph was developed over the period 
of 1970=1973. It was assessed at the renowned Basle Neuro- 
Tompeal Clinic where it was compared with the EMI brain 


Scanner, a very complex x-ray System that vemploys a dedicated 
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computer for cerekral investigations. These tests showed 
the validity.and high-accuracy of the +}NRCG.~instrumentand jie 
was exposed to clinical use in hospitals at Montreal, Kingston 
and Winnipeg. A patent was granted in 1973 and manufacturing 
rights were awarded to Radionics Ltd. Montreal. Picker 
International has acquired the U.S. marketing rights and 
approximately 80 units had been sold by November 1975. The 
echo-encephalograph has proven comparable in diagnostic 
capability with other more complex equinvment, some of which 
is: beyond the economic reach of many hospitals... The develop-— 
ment was reported at three international medical conferences 
and evoked great interest. 

Subsequently, a histogram plotter has been developed 
as an ancillary meadoutedevice.. ;/Whis: haswnew reached, théeustage 
of commercial application and Radionics Ltd. has expressed 
interest in its manufacture.: NRC continues to, assist; the 
manufacturer. 
Cardlzacs Parameters ianiPacersobudies 

The Division of Electrical Engineering. has been involved 
injcardiac: stamuletron.sanee .Lb. provided the firstrcardiac 
pacemaker for a pioneer hypothermia study at the Banting 
Insticuteain 1949. The NRescontribution was ‘recognized. in 
Io75 om the, occasion of, the, opensang, of Canada’ sofirst paces 
maker lante by Medtronics dncs) ing the: period, 1967) co 3974 
the NRC group concentrated on biological energy sources to 


ensure longer dependable service by implanted pacers. 


f 
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The study of cardiac parameters arose from these 
earlier investigations. It commenced in 1967 and was completed 
in 1974. The objective was to optimize stimulating parameters 
(pulse width and wave form) to conserve battery energy, extend 
pacer life and reduce cellular damage to cardiac tissue. 

Overlapping the latter part of this investigation were 
Studies of the thresholds of ventricular arrhythmia and dis- 
Luption of contraction, and-ofstheconset of ventricular. fib-— 
rillation. They were initiated in order to resolve a controversy 
in the determination of appropriate levels of protection to be 
specified in Canadian hospital safety standards, in which the 
Division has a leading commitment. 

In parallel with these investigative studies, the group 
collaborated with Atomic Energy of Canada Limited in the 
evaluation of- nuclear pacers. In this ,study, AECL provided 
the energy sources and NRC designed and packaged the implantable 
pacers. The study is still in progress. 

In cardiovascular research and development, the Division 
is established as a major centre. The studies of cardiac 
parameters have been applied in a program at Drexel University 
in the U.S.A., and the technology which it produted has been 
used in pacemaker design by Pacers Ltd. in Britain and Seimens 
Ltd. in West Germany. An extensive review of cardiac pacemaker 
technology was published in Critical Reviews of Bioengineering, 
in 1975 by a member of the Division. 

The investigations -of cardiac: parameters have .provided 


new data on the thresholds of cardiac disruption leading to 
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the drreverscibles atevor Ventricular fibril lariony = the 
research has influenced the determination of levels of 
protection in national and international medical safety 
standards, revealing a much more critical situation in the 
application of modern catheterization techniques and revising 
old concepts of the nature of induction of ventricular 
fibrillation. An important result of the research may be a 
new clinical technique for mapping areas of cardiac infarction 
(tissue destruction). 

An estimated 140,000 cardiac patients are maintained 
by implanted pacemakers based upon the NRC development. 
Cardiac Tachometer 

In 1972 a cardiologist suggested to the Division of 
Electrical Engineering that there was a need for an inexpensive, 
easily-applied heat rate meter for use during or following 
surgery, or for monitoring heart patients during exercise. 

A pulse recurrence frequency direct-reading device was 
developed and licenced by 1974. It provided two modes of 
Operation. -srom’ thetblooedspressure pulse ina fingereor from 
an incorporated electrocardiograph amplifier and chest lead 
electrodes. The pulse detection technique was designed for 
anaesthetized patients where motion artifacts were not a 
problem. It utilized a simple and inexpensive transducer. 
Born idevirces@performed welll ducing 'clinicaltests atagthe 
National Defence Medical Centre. The tachometer was completely 


engineered at NRC. The methods used for scale imGari zation 
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diethe design of the cardiacutachometer are. new.and so:much 
Simpler that they are being used by other researchers. Five 
prototypes were built to eliminate anticipated problems in 
commercial production. The licencee, Harco Development Co., 
Winnipeg obtained a $5000 grant from the Manitoba Development 
Corporation for design of a diecast plastic package, printed 
Gireurtry and, assembly Layout. .«The resulting, instrument, has 
Deen. successful. on both. domestic and export. markets. gin, the 
past one and one half years, the company has sold 140 units 
at. an average price of $300, generating a cash flow of approx- 
imately $40,000. 

The tachometer was designed from the outset with 
Pees manufacture in mind. In order to be competitive 
and inexpensive, reliable components were used, including 
the adaptation of a transistor radio earpiece as a pulse 
transducer. »- The. circuitry-was Simplifaed-in. compara son;wa th 
other heart-rate meters on the market. It permitted the 
measurement of both instantaneous and average heart rates. 

In addition the current drain from the batteries was so low 
that the unit could operate for extended periods of time 
Wwithoutetadilure,e: Thissas assigniticant ee eee £Or 
Intensive Care Units and long surgical procedures. Existing 
tachometers function for only three or four hours of continuous 
service. The NRC unit, with easily available transistor 


radio batteries, can operate continuously for five days. 
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WIND POWER 

The National Research Council has been designated, 
by thé government"’sS Energy R&D ‘Task Force, as’ the lead research 
agency in “the task of exploiting renewable energy resources: 
Wind energy is one of these resources, and it is presently 
being studied closely in many countries, including Canada. 
Unfortunately, its potential remains uncertain: estimates 
of ts Impact! range from a small traction’ @r ione.percent 
of natvonal: eVectricity needs an -thetnext Zoe ors30 years} 
to as muchas 10 percent or more. 

The-uncertainty 1s nek one ef resource supplysrat 
least in countries with large geographical areas. In the 
U.S. it has been estimated that wind energy, if farmed over 
only the western plains states, could give four times the 
present national electricity consumption. Equally impressive 
statistics apply to Canada: |; £or instance,~there’\i1s much 
more wind power available within the drainage basin of the 
La Grande River in Quebec (James Bay Project) than the 
planned capacity of the massive hydro project now under 
construction there. 

There are other attractions to the exploitation of wind 
energy. It is one of the most environmentally benign energy 
sources; the La Grande basin calculation just mentioned was 
based upon a wind turbine spacing so wide that even the wind 
environment itself would be essentially unaltered by the 


enerdyeextraction. Lt can also be shown sanat the energy 
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invested in materials and manufacture of large wind plants 
can be returned within the first few months of operation - 

a net energy return period shorter than that of, say, nuclear 
plants: 

However, many real problems must be faced before wind 
power systems can be brought into large scale use. At present 
the capital cost is too high to compete with most other forms 
onvenergy; especially in’ the highly populated parts vof Canada 
where we have become used to cheap electricity. The produc- 
tivity Of-a‘wind plant is“highby sensitive ito >is location: 
in Canada high average winds are available on the east coast, 
iekarge tareas “around Hudson Bay ~anduin=the=souchenieprat rica 
Most Canadians live elsewhere. At any given location, the 
wind is intermittent and often rather seasonal, so problems 
of energy storage have to be considered in some applications. 
There is also an environmental uncertainty. People are 
distressed by the unsightliness of large arrays of trans- 
mission towers; how would they feel if the towers had 
rotating blades? “Power “companies; atileast in thet reopens 
ational branches if not in their research departments, remain 
to be convinced that wind energy can be mixed with their 
systems to provide reliable power on demand. 

In*Spi te ‘of (theseudeterrents §co sdeveloapment,; there 
are good reasons for sustaining a small, but vigorous wind 
energy program in Canada. One is to "keep our options open" 


in the face of an uncertain energy future, but of course this 
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Gan ‘ibe. app lted sto, all esbeactivities te.) Iheresarceouner 
reasons. serve On, Canadas) ten. provinces Nave coOastalaand 
island regions in and around the Gulf of St. Lawrence, one 
of the windiest parts of the country... Present energy (costs 
are high in parts of these provinces, and likely to go on 
rising as the price of fossil fuels increases. Wind energy 
could be applied with local benefits today, and several 
provincial power authorities are examining its feasibility. 
Large and small wind turbines have many applications in 

more remote locations, where experimental plants are already 
operating. Most available windmills are small, expensive, 
and must be imported, although the required technology is 
well wwithinvthe «capability, of ,Canadian, industry: ».LEseven 
one-tenth of one percent of presently installed generating 
capacity in Canada were to be replaced by wind power, the 
wind plants would represent about $50 million worth of 
business within Canada alone. One significant technological 
development has already resulted from Canadian research, 
first in government, and subsequently in industry. The 
vertical axis "“egg-beater" turbine was an old "lost" invention, 
independently re-invented in the mid-1960's by Peter South 
and Raj Rangi at NRC, when consideration was being given to 
intermediate technology devices that might be appropriate 

LO bemote sindardeveboped pareas... Although) ne Grats smal) sca le 
wind tunnel investigations gave encouraging results, the 


prejJect.was «maintained ata’ low level iof-activityve, cimathe 


June 9, 1976 Science Policy 14: 161 


poriy Io /0es,+ just) before thesenerdy (cr1eis struck ine 
imdustcualyzed nations the fireteleraqe scale, testawas 
carried out in the new 30 ft. wind tunnel, and results were 
published. World-wide interest became intense and has 
ened So to the present time. A computerized aerodynamic 
performance theory suitable for design optimization has been 
developed, and aeroelastic model experiments and analysis 
have uncovered no obstacles: to the construction of very large 
Eiroines OL Neqawatt capacity. 

The vertical-axis turbine has several advantages over 
other more conventional windmills. The most important of 


Piese 1s potential cost reduction duereparctiy 1oOetus simple, 


light-weight structure. Power take-off is conveniently near 
ground level. There is no "tower" of the usual kind, and 
Operation is independent of wind direction. Its aerodynamic 


characteristics make possible direct coupling, through 
commercially available synchronous or induction generators, 
tomexisting alternating current grids. En this service, cic 
Purbine automatically “unloads” in very high winds ,.50 that 
io erecd-back control system 2s required erther for control 
Mnienormal operation, Or for the equivalent or blade  teariering 
inetarge hori zontal-axis propeller type wimdmrlis- 

Snald versions, fated at Up to Six okt lowactes eave 
been developed with NRC assistance, to the production proto- 
type stage by three Canadian manufacturers. One of these 


companies is now designing and building, under NRC sponsorship, 
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a large Machine= @ 50s. aio) =fOnvdi reer COuUp LING FeOmene 
existing diesel-powered grid system in the Magdalen Islands 

in late 1976, where subsequent trials will be conducted by 
Hydro Quebec with the cooperation of NRC. The purpose Or@thirs 
project isto demonstrate’ the feasibility of this new type of 
power-generating wind turbine in a realrstic applivcatron, under 


severe environmental conditions. 


KYA Rie Kee 


DEVELOPMENT OF LEGUME SEEDS 

The Prairie Regional Laboratory was opened in 1948 
to develop research programs directed to the industrial 
utilization of agricultural surpluses (e.g. wheat) and 
wastes (e.g. cereal straws). The production ‘of alternative 
crops was selected as an effective means of reducing surplus 
production. he selection of an alternate Crop is based on 
three criteria: potential for economically competitive 
production, a domestic market, and potential for an export 
market. The first crop selected for R&D, rapeseed, fulfilled 
the three criteria. The program, which eventually involved 
other government departments, universities, and industries 
produced the “Cinderella” crop ranging from 3.5 £0 SO) Me ever 
acres per year since 1971, several new industrial plants, a 
Major export commodity and a gross productivity of 200-500 


Miebvonm cdOldars «aniually. 


EOE 


June 9, 1976 Science Policy 14: 163 


Anevaluation-of <theyprogramsaround, 19.61, indicated 
that rapeseed was replacing imported soybeans in fulfilling 
the requirement for a domestic vegetable oil. Since rapeseed 
had twice the oil content of soybean this effectively reduced 
the amount of protein in the form of domestically processed 
Oilseed meal for the livestock industry thereby creating a 
domestic demand for another source of protein supplement. 
Consideration was given to three potential protein sources 
Singodes cell proteins, (SCP). Leaf proteamsteuchiass,alsald ta, 
and legume seed proteins. The legume seed proteins were 
given top priority and field peas were selected in 1967 
for a new R&D program replacing the rapeseed research trans- 
ferred to other organizations. Field peas had been: success-— 
ful Ly wrowntin, Canadavonsea limited racreage;sprimais4y stor 
the soup trade, and there was a potential for an expanded 
export market based on world predictions of an increasing 
demand for protein by a growing population with an increasing 
standard of living. The field peas and legume seeds had 
higher protein contents (24%-30%) than the cereals (10-15%), 
and could be expected to replace soybeans (also a legume 
seed) bothseas sae lives teck= secdgaids for Sena ieee products: 
The only research in Canada on peas was a limited plant 
breeding effort on varieties for canning and the soup trades, 
where protein content was not a factor. 

The initial research provided basic information 


on production and utilization. A survey of the protein 
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variability in the world collection, conducted in collabora- 
tion with Agriculture Canada, and a limited selection program 
showed that the protein content of Canadian varieties could 
be increased by plant breeding and selection. This project 
was transferred in 1971 to the Crop Development Centre. of 

the University of Saskatchewan which was created under a 
negotiated development grant by the National Research 
Councils sUNutri tional evaluations: in coltaboration withsthe 
Animal Science Department of the University of Saskatchewan 
established the quality of the protein. Since protein was 
the key factor, dry milling and air classification were 
established as the preferred processes both technically and 
economically. The purchase of laboratory-scale industrial 
equipment established a facility to produce quantities of 
protein and starch for utilization studies. Samples of 
protein and starch were provided to interested feed and food 
industries for evaluation in market products. The positive 
responses led to feasibility studies for a primary processing 
plant* by. ‘Canadfancindustries.("Aipilot plant “wconstructad 

in 1972 by Newfield Seeds operated on contract acreage and 
produced protein and starch in sufficient quantities for 
plant scale tests by feed and food industries. The positive 
results led -to®the construction of ta’ full “scales (50 ttons/day) 
commercial plant. The same company licensed patents developed 


at the laboratory for snack foods and meat extenders and are 


2S rns peers 6 eee 
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conducting the necessary development research under the 
Industrial Research Assistance Program of the National 
Researen “Council. 

The Present) 'program! on production andi lutilization 
of legume seeds is being expanded with emphasis on two key 


areas. The starch yield from legume seeds is twice the 


protein yield, and consequently, expanded utilization depends 
on the development of markets for this by-product. No 
research was being conducted in this area by any other 
Canadian research group. 

A *cesearch program on "nitrogen fixation’, thea 
bility of legumes and soil microorganisms to convert atmos- 
pheric nitrogen into ammonia for protein synthesis, was 
imetaeted in 1967. This program is directed partrvcularlysco 
field peas and the major advances that have been made are 
being tested in practical plant selection programs. The 
effects on commercial chemical fertilizers of rising costs 
and availability of energy have recently made research on 
Witrogen fixation a high priority in countries concerned woh 


agricultural production. Canadian interest Is concerned with 


improving the economics of legume production by reducing the 
| fertilizer requirements and optimizing crop and protein yields: 
The present production of field peas (excluding the 


soup and canning trades) of 12,000 acres is valued at around 


1.5 million dollars a year, with a similar value for fababeans. 
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The field pea acreage will double in the next crop year with 
construction of the commercial plant. The target f jgune wor 
Canadian production of legume seeds is one million acres 
which would place the industry in the 100-150 ni kor 
dollar a year category and provide the farmer with another 
crop, create additional industries, and give Canada a 
protein source presently only available through imported 


soybeans. 


KAGAK ike Ie 
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DEVELOPMENT PROJECTS OF THE CANADA INSTITUTE 
FOR SCIENTIFIC AND TECHNICAL INFORMATION 


Canadian Selective Dissemination of Information (CAN/SDI) 
Service 


The initial work on the computer-based current 
awareness service commenced in 1966. It scanned the citations 
of scientific and engineering papers published in selected 
journals, and provided NRC scientists and engineers with 
bibliographies of papers in their specific fields at regular 
intervals. The initial experiment was based on the Chemical 
Titles data base, one of the first indices to be made avail- 
able commercially in machine readable form. After a development 
period (1967/69) of serving NRC personnel, the service was 
made available nationally on a subscription basis in 1969, 
with two data bases. Subsequently, the service grew rapidly 
until now there are 15 data bases and 2,091 subscriptions 
serving over 6,000 engineers and scientists across Canada. 

The service is supported by some 500 NRC-trained search 
editors in government, industry, and the universities. This 
service is probably the best known of its type in the world, 
having been made available internationally through UNISTST. 
NRC has provided the software and expert assistance in the 


establishment of the system in Australia, the United Kingdom, 


South Africa, Argentina, India, and Mexico. 


Information Exchange Centre for Federally-Supported University 


Research 


In July 1970, NRC was directed by the Cabinet to establish 
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an information xchange centre Tto cover all tederally— 
supported university irésearch vin talilvoft teheuscrences 2A 
19-member task force representing the main granting and user 
agencies was convened to identify objectives and outline 
methodology. In early 1971, a small working unit was formed. 
It designed a data input form and began negotiating with 22 
federal agencies regarding who is doing what research where 
and) How a is supported. In May 1972, the fixst annual data 
base for IEC was completed containing 10,363 ongoing research 
pro ects Un vehe, 1971/72 fiscal years. Aeyear TAter, bic ettese 
2-volume IEC Directory was printed and offered for sale at 
$50.00. All 350 copies were sold in less than four months. 
This Directory has become a regular annual publication of the 
Canada instatute for Scientificvand Technieal Information, ana 
a standard reference tool for Canadian libraries, government 
agencies, and research institutions. The latest edition 
coveringeciscal year 1974/75, comtains 9,425 current research 
projects as reported by 29 federal granting agencies. 


Canadian On-Line Enquiry (CAN/OLE) Service 


This is a computer-based, interactive system for the 
retrospective searching of large bibliographic files. it 1s 
based on a general-purpose data base management system being 
developed by NRC for such purposes. The work commenced in 
1972, and in 1973 the system was used on an experimental 
basis by the Reference’ Section GE “CIsti., Im duly fo7y47 ene 


CAN/OLE Service was commenced on an experimental cooperative 
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basis by 15 centres in federal and provincial agencies, 
universities, and industry. Each centre contributed a monthly 
subscription fee plus additional charges for use over a 
eitesnold level. On April 1, 1975 the service was placed on 

a fee-for-service basis and additional applications were 
accepted from organizations that desired to use the service. 

A target of 40 centres was set for fiscal year 1975/76. Four 
of the world's largest data bases are available for searching, 
covering the following subdivisions of the world’s scientific 
and technical literature: chemistry; physics, electro-techno- 
Logy, computing and automaticicontrol iihemite serences, and 
engineering. fiat addition, Mthe Un One@iist lo moctemtiiiTc isenials 
in Canadian Libraries can be searched for the location of 
libraries holding the publications, once the references of 
interest have been identified. Though still under development, 
the system has been compared favourably with the two largest 
American services by studies done at the University of 

Calgary, but the number of data bases is not as extensive as 


those available on the American systems. 


KK kK 
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APPENDIX “26” 


REVIEW 
OF CERTAIN RESEARCH PROJECTS 
THAT WERE DESCRIBED IN CASE HISTORIES IN 1968 


BY THE 


NATIONAL RESEARCH COUNCIL OF CANADA 


26 MAY 1976 


June 9, 1976 
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THE PROTEOLYTIC ENZYMES OF A MYXOBACTERIUM 


Dr. D.R. Whitaker, who conducted the research described under 
this heading in 1968, left the National Research Council in 1970 to 
become a professor at the University of Ottawa. He continues to do research 
in this subject and collaborates with the X-Ray Crystallography Section of 
the Division of Biological Sciences. 

The research led to one patent during the period from 1968 to 
1975. At one time, Canada Packers Limited was interested in the use of 
the technique for the production of enzymes to be used in detergents. This 
interest died because of economic reasons and problems of allergic reactions 
to enzymes in detergents. The technique is still of interest, however, in 
the removal of hair from hides being prepared for tanning. The process is 
expensive compared with traditional methods using reagents such as sodium 
hydroxide, but could become important if more stringent regulation of the 
quality of effluents from tanneries is imposed. Canada Packers is also 
interested in the use of the technique to solve economically the problem 
of providing adequate dietary protein to calves that are separated from 


their mothers. The use of proteases of myxobacterium with vegetable protein 


has produced some promising results. 
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NEW ADVANCES IN ULTRAHIGH VACUUM TECHNIQUES 


Work at NRC in the Electron Physics Section of the Division of 
Electrical Engineering in the two related areas of ultrahigh vacuum techniques 
and surface science continues to evolve within the framework of rapid changes 
in these areas on a world-wide scale. 

Research has continued in the related areas of ultrahigh vacuum 
(extremely low pressures) and the study of well characterised surfaces. 
These areas are closely coupled because ultrahigh vacuum is perhaps the 
major recent technological advance permitting a detailed study of controlled 
surfaces at the atomic level, and conversely the pressure conditions in an 
ultrahigh vacuum system are almost entirely the result of gas-surface 
interactions. 

Since 1968 a book has been published by NRC personnel entitled 
"The Physical Basis of Ultrahigh Vacuum" (Chapman and Hall, London, 1968). 
This book has received good reviews on a world-wide scale and has been 
translated into Japanese. The period of 1968-1975 has seen the publication 
by the Electron Physics Section of over 60 articles in scientific journals 
as well as presentation of a commensurate number of presented papers. 
6 Patents have been issued. 2 were for a radically new method of pumping 
called accommodation pumping, which unfortunately does not promise to 
become a commercially viable method for transporting significant quantities 
of gas. 3 Magnetron gauges, first developed in the Electron Physics Section, 
now rest on the moon's surface and provide man's only direct measure of 


lunar atmospheric conditions. 
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During the period 1968-75 an explicit attempt was made to 
interest Canadian industry in manufacturing some of the devices developed 
in the laboratory as a result of research in the areas of ultrahigh 
vacuum and surface science. A new Canadian company Nanovac Ltd., was 
formed and selected 6 laboratory devices for further investigation. 

Some company development took place but after an extensive 
market survey the Company decided not to proceed to production. This 
was probably a wise decision since the market for these devices had probably 
peaked. However the laboratory attempt to transfer devices to industry 
continues. Currently 3 new developments, one of large scale are being 
promoted. Several Canadian companies have shown interest and are being 
kept fully informed. 

A new venture for the laboratory has been a close association 
with SEMCO Instruments Ltd., an Ottawa firm manufacturing scanning electron 
microscopes, whose research group has been housed in rooms adjoining those 
of the Electron Physics Sections. This pilot experiment has illustrated 
many of the detailed problems of transferring laboratory technology to 


industrial production. 
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OXIDANTS AND ANTIOXIDANTS 


The extension of the useful life of petroleum-based lubricants 
has been a continuing interest of the Division of Chemistry for many years. 
The case history written in 1968 described the development of a theory of 
antioxidant action that is now used throughout the world in the discovery 
and manufacture of industrial antioxidants. Since completing this study, 
classical oxygen-uptake techniques have been extended to experiments with 
substrates in the absence of inhibitors to unravel further the kinetics of 
certain autoxidations. More recently, these kinetic studies have been 
improved by the application of the technique of electron spin resonance. 
This technique allows much more rapid progress and provides new information, 
such as the activation energy for a reaction to proceed. 

There are both theoretical and practical interests in this work. 
For example, knowing the chemistry and kinetics of an autoxidation reaction, 
variations due to different conditions, such as a higher temperature, can be 
more reliably predicted and suitable antioxidants evaluated. 

This subject is much broader than petroleum chemistry and the 
National Research Council Laboratories have recently provided, for example, 
the leading plenary lecturer for an international symposium held in Sweden 
on the development of rancidity in fats and oils, and the only non-medical 
contributer to a symposium on Batten's disease! organised by the American 


Foundation for Children's Brain Diseases. 


lBatten's disease (Neuronal-Lypo-Fuscinosis) is a degenerative brain disease 
in children. It is always fatal. It involves the degeneration by oxidation 
of the fatty tissues that compose the sheath of the nerve. 
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SPHERICAL AGGLOMERATION OF MATERIALS 


In 1968 the case history described a discovery so new that 
tts potenttal has not yet been exploited. Patent applications had been 
ited on such potential uses of the technique as the separation of 
bitumen from tar sands, the preparation of dispersible pigments, the 
upgrading of coal for coaking, and the production of spherical shot. 
The reply presented to the Senate Special Committee on Science Policy 
by the National Research Council in February 1976 presented on page 313 
a new case history on the extraction of bitumen from Athabasca tar sands, 
the most advanced development of the discovery first described to the 


Committee in 1968. 


The process has been licensed by a Canadian company through 
Canadian Patents and Developments Limited. The National Research 
Council is collaborating with the licensee in a project to obtain data 
related to production. If the results are favourable, a full-scale pilot 
plant will be built and financed by private industry at a cost of about 
$5 million. A second company, in the United States, is also engaged 


in the development of the process. 
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ETHYLENE OXIDE PRODUCTION PROCESS 


The development of alternative schemes for the preparation 
of ethylene oxide was initiated by Dr. A. Cambron about 1937 partially 
owing to national defence interests. In the nearly 40 year interval the 
commercial market for ethylene oxide, particularly in plastics and anti- 
freeze uses, has increased enormously - a large plant in the U.S. in 1950 
was 65 x 10° lbs/annually - a single company may now produce over 500 x 
10° lbs/annum. Silver is a unique heterogeneous catalyst for the direct 
oxidation of ethylene to the epioxide. Complete combustion to co, and 
water occurs simultaneously. New processes therefore depend on the 
ability to get higher selectivities without sacrifice of productivity, 
or undue increase in production or capital costs. 

Cambron's catalyst was a silver alloy that was flame sprayed 
or atomized directly on to heat exchange surfaces. The alloying element 
was subsequently leached leaving a silver sponge. This was a unique 
feature of the operation. It was less sensitive to extraneous damage, 
was physically stronger and was longer lived than its competitors. Its 
shortcomings were a high silver inventory and difficult replacement. 

Cambron's process was licensed by C.P. & D.L. to Stone & 
Webster Engineering Corp. of Boston and New York, who would design and 
build the required plants. Pilot operations were carried out by Firestone 
Rubber in Akron, and Allied Chemicals in Virginia, in addition to several 
years of laboratory pilot operation in the Applied Chemistry Division. 
Several other Stone & Webster customers examined the pilot results 
closely. The process was never adopted commercially since it lost out 
by a narrow margin in competition to a similar direct oxidation process 


developed by Scientific Design in the U.S. Laboratory work in Ottawa 
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was finally abandoned although it still remains a first rate opportunity 
should anyone get a bright idea on means of improving the economics. 
Spin-off from the project includes: 

- Cvetanovic's extensive contributions to the chemistry of 
olefin oxidation which, while they did not usefully improve 
the economics of the process were sufficiently related to 
atmospheric chemistry to make him an instant expert on 
smog and lachrymator formation in cities, the probable 


effect of S.S.T. on the ozone layer and the like, 


- Keith Ingold's excursion into the direction of oxidation of 
olefins in boiling dimethyl phthalate. This reaction pro- 
duced uniquely epioxides from ethylene, propylene and butene 
and excited considerable interest in Shawinigan Chemicals 
and in the Canadian Chemical Co. Both companies established 
potential processes as a result of Ingold's work. It was 
shown in both places that the dimethyl phthalate was 
providing methoxy radicals that were responsible for the 
reaction. With neither company did the process become 


commercial although both maintained patent positions. 
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PRECISION POTENT ILOMETERS 

The value of the potentiometers manufactured by Guildline 
Instruments Limited to a design of the Division of Physics of the National 
Research Council has been almost $2 million. The manufacture of these 
instruments is being phased out now as a result of new technology, 
notably the current comparator of the Division of Electrical Engineering 
and new high precision digital voltmeters. The selector switches and 
high-stability current controllers designed for use with the precision 
potentiometer continue to be popular items because they are still the 
best available. 

Collaboration between the Division of Physics and industry 
has continued with the development of a line of shipborne and laboratory 
instruments for the measurement of temperature and salinity. These 
instruments, which were developed at the request of Canadian oceanographers, 
are also manufactured by Guildline Instruments Limited. Worldwide sales 
of these instruments and other peripherals had amounted to $1 million by 
1975 and the sales projection for 1976 is $0.8 million. This represents 
about one-third of Guildline's production. 

The laboratory salinometer designed by the National Research 


Council has become the recognized international standard instrument. 
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DEVELOPMENT OF RAPESEED AS A CROP IN CANADA 


The rapeseed program at the Prairie Regional Laboratory comprised 
14 nreieets in 1963, involving 

- analytical methods for use by plant breeders in industry, 

- optimum conditions for extraction and processing of 

rapeseed oil and oilcake, 
- nutritional evaluation of rapeseed oil and oilcake, and, 
- basic research on proteins and glucosinolates to improve 
varieties of rapeseed. 
The number of polects dropped to nine by 1968 and to three by 1975, and 
even these projects were reduced to about half the effort that formerly 
had been applied to them. 

Sufficient progress has been made in the program to satisfy the 
needs of plant breeders in industry, except for nutritional studies on 
rapeseed oil. Research in this field has been increased by other government 
laboratories and by university departments. The practical development of 
new varieties of rapeseed with negligible levels of undesirable factors, 
such as erucic acid and glucosinolates, was underway in 1968. The contribu- 
tion of the Prairie Regional Laboratory to the development of the rapeseed 
industry was consequently considered to be complete and most of the staff 
that had been involved in this program turned their attention to new research 
projects, either in legume seeds or in the monitoring of insects. The 
development of legume seeds is described in a new case history presented on 


page 332 of the Council's reply to the Senate Special Committee on Science 


Policy dated February 1976. 
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The processing of the rapeseed crop in 1968 involved four 
crushing plants. Two of these plants doubled their capacity by 1974 
and in that year four new plants were projected for construction. Only 
one of the latter plants is coming on-stream in 1976. A second plant 
is under construction, but the other two have been dropped for economic 
reasons. These reasons include a large increase in the supply of palm 
oil, rising production of soybeans in Brazil, and the freight-rate 
structure in Canada. The forecast acreage of rapeseed in 1976 is 2.2 
million acres, 30% less than last year. The domestic crushing industry 
anticipates a dramatic reduction in demand. While these developments 
are a setback to the rapeseed industry, they emphasize the importance of 
the program to develop a legume-seed industry as an alternative both for 
agricultural production and industrial participation. 

The research staff of the Prairie Regional Laboratory have 
continued to serve as experts on rapeseed for trade missions, special 
assignments, and consultation. Some recent examples are 

- participation in a two-week training school on oil seed 

processing in Malaysia, at the request of the International 
Development Research Centre 

- participation in a two-week trade mission looking at the 

rapeseed market in the United States, 

- participation as a technical member of Rapeseed Utilization 

Assistance Program of the Department of Industry, Trade, and 


Commerce. 
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Improvement of Machine Tool Techniques and Productivity 


Shortly after the date of presentation of previous 
remarks to the Senate Committee, HMSC Kootenay had a 
severe engine room explosion which necessitated regrinding of 


the main gearing for one turbine. The National Research Council 
installation, previously described, was (and 41s) the only one 


in Canada capable of doing the work. The repair was accomplished 
at a higher standard than the original manufacturer, and the 

snip is Still in service. Subsequently, less severe work was 
performed on the gearing of HMCS Fraser and HMCS Skeenay. In one 
case the gearing being, flown by military transport from Europe, 
precision ground and returned to ship in one week. 


The process of numerical control of machine tools 
previously alluded to, has been enlarged to include drilling and 
tapping and boring and milling. In these cases, the improvement 
in productivity, in comparison with normal tools of the same 
sizes but without numercial control, is in a widely varying ratio 
but generally speaking in the neighbourhood of 10 to l. 


The next step, somewhat less conventional than the 
above, has been to introduce the new processes of electro- 
discharge machining, electrochemical machining. These processes 
offer productivity improvement in the order of 20 to 1, and 
are especially valuable in the machining of hard materials or odd 
shapes. 


The newest evolution in this train of development has 
been the introduction of electron beam welding, which is proving 
valuable in the repairing of aircraft and paper machines and for 
construction of various machinery, especially in the nuclear 
reactor industry. The excellence of this process permits 
revolutionary advantages in design. 


Our collaborations with Canadian companies range over 
much of Canada, one client being in Halifax and two in Vancouver, 
our clients numbering about seventy. Interest in western Canada 
has been so great that we have installed a small numerically 
controlled machine in our Vancouver Laboratory. 
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Vascular Suturing Instruments 


The Vascular Suturing Instrument, previously developed, 
has been put into commercial production with disposal plastic 
staple and anvil bushings. Although sales have been very dis- 
appointing, the small number of instruments in clinical use have 
been used in a large number (well over 1000) of kidney and other 
surgical procedures. A larger version of the instrument has been 
made and used very successfully for 90 liver transplants in pigs. 
The work is in collaboration with the Sick Children's Hospital, 
Toronto, and appears promising for clinical use when the time 
comes. Still a further "end-to-side" instrument has been made 
for surgical evaluation. 


Perhaps, the most useful outcome of the Vascular Suturing 
Instrument development has been the evaluation of intimate contacts 
with a number of hospitals and surgeons. Examples of these col- 
laborations are the following - 


Evaluation of changes to Harrington equipment for treat- 
ment of scoliosis. Construction of two experimental 
forms of tool to facilitate the Harrington procedure 
for spinal surgery. 


In collaboration with the Vancouver General Hospital, a 
modified form of external tension-relieving "splint" 
for counteraction of eviscerating forces and prevention 
of dehiscence of incisions closed with very low tensile 
strength suture material. 


In collaboration with the Ontario Children's Rehabilitation 
Centre an unpowered manually controlled, hydraulic device 
for a lower limb prothesis has recently been designed, 
constructed and tested on a patient. The hydraulic unit 
provides control or knee bending action, unimpeded 
straightening and automatic locking of the knee. 


A device for the measurement of foot angle about the 
patient's leg axis (to obtain the degree of "club foot" 
condition)has been developed and constructed in co- 
operation with a medical doctor and is being evaluated 
on patients up to five years old. 


A page turner has been developed for handicapped readers 
and is on the point of commercial exploitation. A number 
of hospitals and other institutions have shown interest 
in this development. 


For the treatment of severe burns, there has been develop- 
ed in Britain a type of air bed with a porous fabric which 
permits a film flow to support the body with much reduced 
damage to raw flesh. This scheme has been taken up by 
import and parallel development and is now being assessed 
by two Canadian hospitals and surgeons. 
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Brain Cooling For Surgery 


As postulated in the previous report, the "spin-off" 
arising from this project proved to be more valuable than the 
Original project. The surgical procedure for certain stroke 
cases arising out of the availability of the cannulae developed 
for use with the heat exchanger for brain cooling is now carried 
out on a routine basis by surgeons at the medical centres. No 
attempt has been made to keep an account of the number of patients 
treated for strokes using this technique and equipment since it 
has become routine. 


The engineering research and development background has 
since been applied to organ preservation, thereby aiding experimental 
surgical programmes on organ transplant. 


The technique of inhibiting blood circulation by cooling 
has been extended, in collaboration with the Montreal Neurological 
Institute, to the control of circulation in the spinal column. 

In circumstances of certain forms of injury to the lower part 

of the back, the ensuing over supply of blood leads 

to clotting, irritation of the spinal cord and subsequent paralysis. 
In order to introduce refrigeration equipment into the spine, 

it has been necessary to develop Various tools and other apparatus. 
A variety of animal experiments have been conducted and prospects 
for clinical use appear good. 
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DEVELOPMENT OF ANALYTICAL METHODS AND INSTRUMENTS IN PHOTOGRAMMETRY 


This work has had great impact on the further development of 
photogrammetry both internationally and domestically. The most signifi- 
cant points are the following: 

- Instronics Limited of Stittsville, Ontario, has entered into 

an agreement withthe National Research Council to manufacture an 

an updated version of the analytical plotter, ANAPLOT. A 

prototype of the ANAPLOT has been built by Instronics and a 

number of sales are being negotiated. Depending upon the 

configuration, the price of the instrument will vary from 


$150,000 to $300,000. 


- Based on the analytical plotter and the automatic image 
correlator (another leading Canadian invention), a new and 
extremely powerful mapping system, the Gestalt Photo Mapper, 
has been developed by a Canadian company in Vancouver and 
several units have been sold in Algeria, Canada, Ireland, and 
the United States at prices between $600,000 and $1,000,000. 


Further sales are being negotiated. 


- Foreign industries recognized the importance of the Analytical 
Plotter invented by the National Research Council and they 
launched their own manufacturing programs based on this con- 
cept. In addition to OMI - Italy (which acquired the initial 
licence around 1960 in the absence of interest from Canadian 


industry), both MATRA - France and BENDIX - U.S.A. recently 


announced their own products. 
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The Canadian map-making industry, the second largest in the 
world, is making extensive use of analytical methods and 
computer programs developed by the National Research Council 


in support of their domestic and foreign business. 


An important experimental mapping project in Columbia is 

being planned. It will make use of the ANAPLOT and the Gestalt 
Photo Mapper. The project, supported in part by the Canadian 
International Development Agency will cost between $3 and 4 


million. 


The Canadian space effort (ERTS project) and related techno- 
logy have profited considerably from the work of the National 
Research Council in the field of analytical photogrammetry. 

An analytical photogrammetric method suggested by the National 
Research Council is also considered at present to be a possible 
solution to very critical docking operations in connection 


with the space platform mission. 


The efforts of the National Research Council in analytical photo- 


grammetry have helped Canadian industry to become a leader in this extremely 


sophisticated technological field, opened up significant foreign markets, 


and helped to create work for many highly skilled technicians and experts. 
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CRASH POSITION INDICATOR 


Research on a crash position indicator for subsonic, fixed- 
wing aircraft began at the National Research Council in 1954 and continued 
for 7 years. In 1961 the system for subsonic aircraft was transferred 
to Leigh Instruments, which at that time employed 7 people. The crash 
position indicator was the first major project of Leigh Instruments, which 
has since grown into a wholly-Canadian-owned corporation of 9 companies, 
with a gross income of $30 million a year and interests in the United 
States, the United Kingdom, and Germany. 

The National Research Council worked on a crash position 
indicator for supersonic aircraft from 1961 to 1968. From 1968 to 1971 
it began, but did not complete, work on a system for helicopters. An 
interim system for helicopters was flown in a NRC helicopter from 1965 
to 1970 and it is still evolving slowly. 

The professional staff that had devoted all its work to the 
research and development of crash position indicators redirected the major 
part of its effort in 1961, at the request of the Department of Industry, 
Trade and Commerce, to the development of a crash sensor for the deploy- 
ment of automobile crash protectors, such as air bags. The expertise 
gained in its work on aircraft crashes was directly relevant to the pro- 
tection of the occupants of automobiles with air bags. A patent for the 
first stage of an automobile crash sensor was granted in the United States 
last month. 

Although the work of the group is no longer concerned 
primarily with crash position indicators, it continues, as the leading 


Canadian laboratory in this field, to advise both Leigh Instruments 
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and the Department of National Defence, 
Since 1968 the sales of crash position indicators and deriva- 


tives by Leigh Instruments have been $60 million. 
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Wave Absorption Breakwater 


Since 1962, when the first perforated breakwater was 
constructed at Baie Comeau, Quebec, the concept has gained inter- 
national recognition. Perforated breakwaters have now been 
constructed at Chandler Harbour, Quebec, Saulnierville, Nova 
Scotia and at Roscoff Harbour in France. Numerous perforated 
breakwaters have also been built in Japan. 


The Ekofisk oil storage tank which has been in use in 
the North Sea since 1973, has a perforated chamber around its 
perimeter to reduce the wave forces on the structure and to 
reduce scour of the foundation material. The storage tank is 
approximately 300 ft. in diameter, 295 ft. high and sits in 
230 ft. of water. Similar structures being built at the present 
time are the Frigg and Ninian drilling platforms. The Ninian 
platform is the largest to the present time. It measures 460 ft. 
in diameter, is 560 ft. high and has perforations in the area of 
the most severe wave attack at the water surface and also at the 
base for prevention of scour. This platform is to be used in 
the North Sea in a water depth of 460 ft. These structures 
represent financial commitments of the order of $108 and their 
design and construction have important impacts on regional economics. 


Mainly due to a lack of adequate manpower and facilities 
in the sixties, developments beyond the original concept could not 
be carried out at the National Research Council. All subsequent 
model tests and analyses for perforated drilling platforms have 
been performed in the U.S.A. and France. 


However, recently a new wave flume has been constructed 
at the National Research Council and experiments have been con- 
ducted in the Hydraulics Laboratory to determine the feasibility 
of using a perforated breakwater for the proposed harbour at 
Gabarus Bay, Nova Scotia. These model tests were necessary to 
examine the limited design methods available and also to estimate 
the suitability of a perforated caisson design in the ocean 
conditions existing at Gabarus Bay. 


For the testing in this field as necessary, the Department 
of Public Works of Canada has shown some interest to support part 
of this work financially. A new type of wave machine has been 
designed, but is presently awaiting financing before it can be 
manufactured. 


The most general outcome of the above work has been the 
involvement in important harbour studies, namely - Churchill, 
Manitoba, Miramichi Channel, N.B., Port-aux-Basques, Nfld., 
Gabarus Bay, Nova Scotia. The National Research Council wave 
refraction and diffraction computer programmes are now the most 
advanced in the world. 
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The major use of perforated breakwaters has been in the 
construction of oil storage tanks. Royalties earned up to 1975 for 
breakwaters and tanks amounted to $160,000 and another $160,000 has 
just been received for the construction of an oil storage tank in the 
North Sea. There are plans for the construction of one tank a year 
in the North Sea for at least the next five years; a royalty income 
of at least $160,000 a year is anticipated. It may be of interest 
to note that the first tank in the North Sea paid for itself in 20 days 
because operations were not interrupted by the bad weather that followed 
its installation. 

A new design of oil tank using this licence is in the final 
planning stage. The tank, to be used off the coast of Alaska, will stand 


in 1,000 feet of water. 
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CONTROL OF COPPER SMELTING 


The exposure to the problems of the mineral processing 
industry experienced by the staff of the Division of Mechanical Engineering 
during their work on the control of copper smelting has led to some new 
work on the handling of materials and the scheduling of operations in 
this industry. 

Starting in 1970, an interactive computer model of the conver- 
ter aisle of a copper smelting plant operated by Noranda Mines Limited was 
developed. The model was completed in 1973. It has been used to train 
foremen and to develop operational strategies. Improved operating policies 
have increased production capacity by 2%, which is worth about $2 million 
a year in extra production. The model has also been used to evaluate 
proposed locations for new components in the plant. 

The successful development and use of this model has led to 
the application of the concept to three other plants: 

- the operation of a basic oxygen furnace shop by Stelco in 

Hamilton; this model was developed between 1972 and 1975; 

- iron smelting by the Quebec Iron and Titanium Company, Sorel 

Quebec; this model was developed between 1974 and 1976; 

- copper and nickel smelting by INCO, Sudbury; the development 


of this model began in 1975 and is still continuing. 
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MICROWAVE DRYING 


The early history of the microwave heating project was 
described in 1968. Since then, a group comprising 2 engineers and 2 
technicians within the Electromagnetic Engineering Section of the Division 
of Electrical Engineering, has continued to develop technology which may 
be of benefit to Canadian industry. New projects usually result from 
cooperative programs with industry or other government departments, or 
they are generated internally. 

Cooperation with Industry 

A close working relationship is still being maintained with 
Mega System Design Ltd. of Toronto, a firm founded by people formerly 
with Devtek. Various improvements have been made to the original Glue 
Line Dryer used in the production of multiple copy business forms, and 
the unit is still being manufactured. Other devices which were developed 
cooperatively with Mega include an efficient drying chamber for photographic 
film, an Ink Line Dryer, a compact magnetron power supply, and a Microwave 
Moisture Gauge for continuous sheet materials such as photographic film, 
cellophane or paper. Over the years the company has developed considerable 
competence in microwave technology and is becoming progressively less 
dependent on the assistance of the National Research Council. 

Some work on moisture gauges has also been conducted in 
cooperation with Electronic Associates, another Toronto firm that specializes 
in the instrumentation of paper mills. The end result was the "Gigatel" 
moisture gauge, which is still being manufactured. The feasibility of a 
new electronically-scanned, moisture-profile instrument is being studied 


in cooperation with Sentrol Limited, the same company under new name. 
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Another cooperative effort involves yet another Toronto 
firm, G.S.W., that is interested in improving the uniformity of cooking 
in domestic microwave ovens. A novel "mode stirrer" scheme is under 
investigation. 

In addition to the above, numerous inquiries are received 
from industry directly or via the Technical Information Services of the 
National Research Council. This frequently necessitates some experimen- 
tal work to evaluate the practicability of suggested applications. 
Cooperation with Other Government Departments and NRC Divisions 

Several vears ago, the Food Research Institute of Agriculture 
Canada initiated experiments to continuously process wieners using micro- 
wave energy. An applicator for operation at 915 MHz was constructed and 
low power tests gave promising results. 

A program is underway in cooperation with NRC's Prairie 
Regional Laboratory to develop a microwave method for the partial sterili- 
zation of pea flour and pea protein concentrate. Following laboratory 
tests, a prototype unit has been constructed and shipped to Saskatoon for 
tests and evaluation. The apparatus is also suitable for evaluating other 
food-oriented applications, such as the non-chemical sterilization of 
Spices. 

Internally Generated Projects 

The main thrust has been to develop techniques and apparatus 
in anticipation of future needs. For example, a method has been developed 
which makes it possible to dry a continuous sheet of material, such as 
photographic film or paper, to virtually constant dryness without an expen- 


sive moisture gauge. 
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An efficient drying chamber for filamentary materials such 
as fibreglass has been constructed, and an automated tuner capable of 
handling 30 kW of microwave power has been developed. 

A simple device utilizing liquid crystals has been devised 
to warn of excessive leakage of microwave energy around the doors of 
domestic microwave ovens or industrial equipment. A patent has been 
applied for. 

Laboratory facilities have been expanded to include a 30 kW 
source of microwave power, a transport system for continuous sheet 
materials, means for applying coatings or patterns to a web, various 
drying chambers, and moisture gauges to monitor input and output moisture 
levels. In addition, a 27 cubic foot "microwave oven" for batch processing 
has been built. This equipment is unique in Canada and is available to 
industry for tests or feasibility studies. 

The following is a list of devices and developments that 
have had some commercial success: 

(1) Mega System Design Ltd - 
- Glue Line Dryer : 32 units sold at $13,000 each. 
- Automatic Tuner : incorporated in about 15 glue line 
dryers. 
- Drying Chambers for Sheet Materials : 3 sold at $20,000 to 
$25,000 each. 
= Ink line Dryer’? “solid *for'$75500- 


- Microwave Moisture Gauge : 6 sold at $8,000 each. 


(2) Electronic Associates (Sentrol Ltd.) - 


Gigatel Moisture Gauge incorporating optimum horn antennas designed 
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at NRC. Number of units sold or price is unknown. 


(3) Haley Industries Limited - 


Initial tests and consultation at NRC led to the development of 


a new method for preparing sand molds for casting. 


Thirteen articles have been published in professional journals 
since 1968 and eight patents on microwave heating have been granted. 

The royalties that have been earned to date amount to about 
$12,000. Market acceptance has been delayed by patent infringements 


which are being fought. 
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EAR DEFENDERS AND EARPHONES 

In the early 1950's the Division of Applied Physics embarked 
on a program of work on the conservation of hearing. The first success 
was the invention of the liquid-filled cushion for ear defenders Gautésys 
the performance of which is still unequaled twenty years later. Its use 
is growing rapidly in the wake of recent legislation that sets mandatory 
limits for exposure to occupational noise in most industrialized countries. 
The scale of use can be judged from the royalties for ear defenders and 
earphones earned by Canadian Patents and Development Limited. These 
amounted to approximately $58,000 in 1974 and totalled almost $640,000 
during the life of the patent. In that year, the final year of the 


cushion patent, the Canadian licensee held a modest but respectable 


share of the world market for hearing protectors (probably between 10 
and 202%). 


A related invention, the improved earphone, which combined 


| hearing protection with excellent frequency response, set a fashion in 
earphone style which is now ubiquitous in the high-fidelity acoustics. 
For Ags than a decade, earphones were manufactured under patent in 
Canada and the United States, but Canadian production ceased in 1975. 

The Division of Physics continues to make basic contributions 
to hearing conservation which are unique and highly valued throughout 
the scientific world. For example, in 1974 the acoustic behaviour of the 
human external ear was clearly analyzed for the first time. In the next 
few years, this contribution to basic science is likely to have a 


significant bearing on the measurement of noise exposure and hearing loss, 
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and on the design of hearing protectors and hearing aids. Indeed the 
value of the entire program should be measured principally in terms of 
the vast number of people whose hearing has been conserved as a result 
of this work in the Division of Physics, together with the corresponding 
economic and social benefits which Canada is sharing with many other 


countries. 
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Welded Rails for Canadian Railway Operations 


As implied in the previous note, the procedure for 
long rail welding was, in 1968, on the point of coming into 
general use. Since that date, a Canadian company has been 
licensed to manufacture the general apparatus for general 
Sale in Canada and abroad and the Canadian railways are 
proceeding with the practice to the limit of their track 
improvement budgets. 


Two important further developments have arisen from 
the association with rail transport problems. The first of 
these is the necessity to prevent heavy snow and cold weather 
from putting rail switches out of action. The issue is 
particularly serious where central traffic control involves 
a minimum of maintenance people in the neighbourhood of the 
switches themselves: it is severe in very large yards. 


In order to deal with this problem, a variety of 
new switch heaters have been developed and put into experimental 
service on the Canadian railways. And a later development to 
save fuel and in order to avoid local thawing of frozen road 
bed, is the use of a pneumatic switch clearer. Alternatively 
in order to avoid the need for substantial quantities of electrical 
power at remote locations, two new forms of rail switches have been 
designed, made and tested in service and have been successful in 
avoiding failure by ice and snow without any melting or air 
Clearance. (See new case history (February 1976) page 317.) 


The heaters and blowing systems have been or are in the 
course of being licensed for manufacturing. The second form of 
programmes arising from the welded rail work, is a profound investi- 
gation into the dynamics of running of cars on a track, especially 
as they effect smoothness of operation, wear and risk of derailment 
To this end, there is under construction a rolling and dynamic 
shaking simulator which is unique in being the first in the 
world to simulate curves. 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 


The Honourable Donald Cameron, Deputy Chairman 


and 


The Honourable Senators: 


Asselin 
Bélisle 
Bell 

Blois 
Bonnell 
Bourget 
Buckwold 
Carter 
Giguére 
Godfrey 
Goldenberg 
Grosart 
Haig 


27 Members 
(Quorum 5) 


Hastings 
Hicks 
Lang 
Manning 
Neiman 
Riel 
Robichaud 
Rowe 
Stanbury 
Thompson 
van Roggen 
Yuzyk 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Tuesday, August 10, 1976 
(25) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 9:35 
a.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Bourget, Camer- 
on, Lamontagne, Lang and Yuzyk. (6) 


Present but not of the Committee: The Honourable Sena- 
tor Lafond. (1) 


In attendance: Mr. Philip J. Pocock, Director of Research, 
and Mr. Jacques Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses from the Department of 
Agriculture were heard: 


Dr. B. B. Migicovsky, 
Assistant Deputy Minister (Research); 


Dr. D. G. Hamilton, 
Director General, 
Planning and Evaluation Directorate. 


The Chairman made an opening statement during which 
he enumerated six documents which were sent to the 
Committee by the Department of Agriculture. 


On Motion by the Honourable Senator Bourget it was 
Agreed that the letter, dated February 10, 1976, sent to the 
Chairman of the Committee by the Honourable Eugene 
Whelan, P.C., Minister of Agriculture, and the first eleven 
pages of a document entitled “Research Branch Program, 
dated December 9, 1975” be printed as appendices to this 
day’s Minutes of Proceedings and Evidence. (See Appen- 
dices nos. “27” and “28”) 


Dr. Migicovsky made a statement. The witnesses then 
answered questions put to them by Members of the 
Committee. 


At 12:30 p.m. the Committee adjourned until 2:30 p.m., 
Tuesday, August 10, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Tuesday, August 10, 1976. 


The Special Committee of the Senate on Science Policy 
met this day at 9.30 a.m. to consider Canadian government 
_and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, I want to say to 
those members of the committee who are present here this 
morning that they should be congratulated for their cour- 
age, enterprise and devotion. I know that some senators 
were planning to be here this morning and then at the last 
minute could not make it, while others will be able to be 
with us only this afternoon. This is rather an unusual time 
for us to meet, but I think it will enable us to make more 
rapid progress towards the completion of our hearings. 


This week we will hear, to start with, four government 
agencies, namely, Agriculture Canada; Environment; 
Energy, Mines and Resources; and Atomic Energy of 
Canada Limited. Together these four agencies, according 
to my figures, spent at least 40 per cent of the total federal 
expenditures on research and development in the natural 
sciences in 1975-76. 


We are starting this morning with Agriculture Canada 
which is represented by Dr. B. B. Migicovsky, Assistant 
Deputy Minister (Research), who is on my right, and then 
on his right is Dr. D. G. Hamilton, Director General, Plan- 
ning and Evaluation Directorate. We are facing a rather 
unusual situation this morning because the Department of 
Agriculture has not submitted a specific brief to us but has 
made available instead a series of reports most of which 
were described in the letter to me from the minister, the 
Honourable Eugene Whelan, dated February 10, 1976. First 
of all, there is a document prepared on the current program 
of the Research Branch, dated December 9, 1975. Then 
there is a revised document—a display—and a review of 
the program of the Research Branch. Then secondly we 
have another document including nine case histories, 
according to the minister, of significant completed 
research projects as requested in Volume I of A Science 
Policy for Canada. Thirdly, there is a description of our 
operating grants programs at universities, our contracting 
program with industry and universities, and Agriculture 
Canada’s extramural research programs with universities. 
The fourth document is a Research Branch report by pro- 
gram for 1974; and the fifth is a Research Branch report by 
stations for 1974. 


Senator Bourget: Mr. Chairman, we did not receive 
copies of those reports. 


The Chairman: Well, I hope they have now been made 
available. 


Senator Bourget: Not that I know of, Mr. Chairman, and 
that is the reason why our questions will be based on the 
previous proceedings of our Committee in 1968. 


The Chairman: Well, Senator, I am not responsible for 
the distribution. But I know from past experience that 
distribution has been made and very often these docu- 
ments have been lost. 


Senator Bourget: Well, they were not lost in my office. I 
am sorry. I am not blaming anybody. 


The Chairman: We might mention as the sixth docu- 
ment the Research Branch Program Review, 1975, and this 
one [ have not seen until this morning. This document was 
sent to us in April. 


In the letter which I have just mentioned from the 
minister he states that the Research Branch of Agriculture 
Canada is the largest research organization in Canada. For 
that reason, and for others, I find it rather regrettable that 
this largest research organization has not followed the 
pattern of other agencies and has not prepared a specific 
orief for our consideration. This, in turn, raises a problem 
with regard to the printing of our proceedings. So, under 
those unusual cifcumstances, since we have no specific 
orief, | would suggest that we attach as an appendix to the 
report of these proceedings the letter we received from the 
minister dated February 10, 1976, and I would suggest that 
we should also print the first 11 pages of this document 
entitled “Research Branch Program” dated December 9, 
1975. I think this book would be more suitable to print as 
an appendix to our proceedings. 


Senator Bourget: I so move. 
Senator Yuzyk: I second that. 
Hon. Senators: Agreed. 


The Chairman: Honourable senators, before we begin to 
question our witnesses, I shall ask them if either one of 
them wishes to make an opening statement. 


Dr. B. B. Migicovsky, Assistant Deputy Minister 
(Research), Agriculture Canada: Yes, Mr. Chairman, I 
would be pleased to. 


As you are undoubtedly aware that research for agricul- 
ture was started by the federal government in 1885, 
approximately, and has been operating under an act, the 
Experimental Farms Act. It has grown considerably in the 
intervening years, and it is considered to be rather differ- 
ent, in my opinion, from research done for any other area 
or industry, for a number of reasons. 


I have read the documents that the Senate has produced 
with a great deal of pleasure, and I am very pleased to see 
the in-depth coverage that has taken place covering the 
whole area of science. Throughout those documents and in 
much of the material that has been written, when we talk 
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of “make or buy” policy or any other policy we speak of 
industry, and very often we neglect to look at the fact that 
agriculture is an industry, but it is one which is very 
unlike any other kind of industry. It is structured differ- 
ently; it is not a single industry; it is a conglomerate of 
many industries. It has only one thing in common, and that 
is that it produces food and fibre. But foods are of many 
very different types requiring very different types of tech- 
nology. Also agriculture as a conglomerate of industries is 
not represented by large companies as would be, for exam- 
ple, the electronics industry or the automotive industry. 


We have in agriculture some 400,000 or 350,000 farmers 
who are, or whom we consider to be, the clients of the 
Research Branch of the department. Therefore we have 
different kinds of problems and different techniques that 
have to be used in terms of technology transfer and also in 
terms of understanding and stimulating activity in the 
industry by means of research. You cannot handle the 
wheat producing industry as you would handle the 
automobile industry or the electronics industry or any 
other manufacturing industry, or even the food processing 
industry. One has to look at one’s client very carefully, and 
here we have a very different deck of cards. 


In trying to give research service to agriculture a few 
years ago we embarked on a system of management by 
objectives. This was the rage some eight or 10 years ago, 
and we all attended seminars—and the chairman has done 
so, I know—where we argued and spoke on this subject of 
program planning budgeting and management by objec- 
tives. We looked very, very carefully when I became Direc- 
tor General at that time, and we adopted that part of the 
principle of management by objectives that would be of 
use to us in operating research for agriculture in Canada, 
recognizing at the same time that a large and important 
portion of the research done was carried out by universi- 
ties, some by provincial governments and a very little by 
industry per se, except, possibly, in the food processing 
industry. But in the production of agricultural products 
industry plays a very minor or negligible role in terms of 
research. 


The other fact that stood out was that, according to the 
BNA Act, education is a responsibility of the provinces, 
and therefore the transfer of technology, which is an edu- 
cational process, or an agricultural extension, as we call it 
in Agriculture, was recognized to be a provincial responsi- 
bility. Nevertheless, although we never showed it in our 
budget, and we have not hired what we call extension 
specialists in the Research Branch, approximately 3 or 4 te 
a maximum of about 5 per cent of all our activities are 
really extension activities to supplement those extension 
activities that take place in the provinces, realizing that 
some provinces do it better than others. 


We nevertheless felt that we had to play a role here, and 
still do, and probably will have to continue to do so. It 
would be much more to our advantage if we had the 
extension operations of the provinces more closely 
associated with our research facility. Recognizing this, in 
many of our stations we do house provincial extension 
staff in the same building, so that we would be in bed 
together, so to speak, and be able to transfer the technolo- 
gy more readily. We have always recognized that research 
without the transfer of technology might just as well not 
be done. This has been a byword of our operation, and will 
continue to be so. 


In the application of management by objectives I think 
we have made more progress than any other department, 


in that we have adopted it fully, we have documented it, 
and it operates very well for us. However, that does not 
necessarily mean that it will operate the same way for 
others. We have adapted it to our particular situation. We 
have listed our objectives and tried to relate them to what 
is often referred to as government aims or government 
objectives as they come out to us in the Speech from the 
Throne or other areas. Naturally, in agriculture most of 
them are production oriented, in that we try to improve the 
productivity of the agricultural sector by means of 
research. We have not, in our branch, not in the depart- 
ment, sufficiently addressed ourselves to the social aspects 
or consequences of our research. This is now being done by 
a study being carried out on the future orientation of 
agriculture in Canada, and we hope to have that ready by 
the end of this year. We have a steering committee, of 
which I am the chairman, and we are involving some 100 
people within the department. When we come up with our 
first draft we will then see whether we have to go to 
outside consultants, if necessary. 


The Chairman: Do you intend to make this study 
public? 


Dr. Migicovsky: At this moment I am not in a position to 
say. We will take a look at it. If it is worth being made 
public, I sincerely hope—and I think it will be the case— 
we will make it public. However, we will not commit 
ourselves until we see how good it is. In other words I am 
never going to publish my book unless I have read it and 
reviewed it, and I have not even written it yet. 


There have been many conversations between ourselves 
and other departments, particularly the National Research 
Council, and we are now embarked on a program called 
Food 2000. We have been in touch with MOSST on this, and 
MOSST is now going to be the lead agency to bring to- 
gether those departments that deal with research bearing 
on food, which would include the Departments of the 
Environment, National Health and Welfare, ourselves and 
Consumer Affairs. We have the skeleton of this study 
prepared by our experts and those of the National Research 
Council, and we hope to have a document ready soon, 
which will probably take the form of a memorandum to 
cabinet, if we manage to set up this task force. We are just 
trying to look into the future. 


The Chairman: I am sure we will see that one. 


Dr. Migicovsky: If you don’t see it we may as well not do 
Us 


The Chairman: All cabinet documents are leaked! 


Dr. Migicovsky: You will probably see it before it gets to 
be a cabinet document, if I know what is going on around 
here! 


That document is an attempt to look into what is 
required in terms of research in the biological and physical 
sciences for food needs as we see them, for both our export 
and domestic requirements. We try to cover the waterfront 
here, and we have an outline ready. We are due to have a 
meeting with MOSST within a matter of a week or two, 
with all these other departments, to see hwo they react, 
and to see whether we can get the necessary expertise 
together to do this kind of study. I am sure we can, and I 
hope to have that launched with Dr. Schneider and senior 
members of the other departments. 


The Chairman: According to the new terminology you 
would be the lead agency. 
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Dr. Migicovsky: This is yet to be decided. It looks as 
though in that one we will be the lead agency. There are 
other studies going on in which we would not be the lead 
agency. Our grave concern now in terms of the safety of 
foods and substances that are released to the environment 
is that, as you are well aware, Agriculture has a responsi- 
bility, because it does register substances that are released 
to the environment, which may or may not be considered 
toxic. After our experience in New Brunswick with Rye’s 
syndrome—both Dr. Schneider and I, among others, were 
on that panel—we tried to advise the Government of New 
Brunswick what to do. 


Situations have occurred in local spots throughout the 
world, where people have died, allegedly due to something 
they drank, ate, breathed or goodness knows what, which 
nobody has been able to pinpoint. There is obviously a vast 
store of ignorance that we are facing in the areas of 
toxicology, using the word “toxicology” in a very broad 
sense. What has come up on the horizon is that, not only 
must you worry about the toxicology or the poisonous 
quality of a particular substance or biological agent, a 
bacteria or a virus, but you now have to be concerned 
about the possible synergistic action, or the action that 
takes place when two or three substances come together, 
all of them unknown, and produce a result which any one 
of them would not produce. You are raising subjects about 
which scientists know nothing. 


Certainly in Canada we have a very minimum of exper- 
tise in toxicology. The only way of developing it is at the 
universities, with help from government laboratories, and 
certainly with enough money. I do not know where there is 
any other source of money. A meeting is being held within 
a month to deal with this subject. Here we are suggesting 
the National Research Council take the lead, because it is 
the only unbiased agency; Environment obviously has a 
bias, Agriculture has a bias and Health has a bias, although 
we are certainly deeply interested. We hope we will launch 
something here in which the National Research Council 
will be the lead agency. We are involved because we have 
to protect our crops and our animals, otherwise we cannot 
produce food. At the same time we are even more anxious 
that in the act of protecting these crops and animals we do 
no harm to the population or the environment which would 
spoil its quality. We are just as conscious of this as are 
those who are responsible for health. We certainly cannot 
put out products and use substances which would put our 
ministry in a very embarrassing situation and at the same 
time would certainly be harmful to the population at large. 


I am sorry that you have not received all the documents. 
You will find that we have a very comprehensive program 
of research. At the moment we spend approximately $100 
million, which amounts to approximately 1 per cent of the 
agricultural income in Canada. That is not a large sum of 
money in terms of research. I firmly believe that the 
agricultural community, if not the community at large, 
appreciates and is continually demanding that we do more, 
for if anyone leaves one of our stations there is always a 
host of letters indicating the hope that the individual will 
be replaced and the position will not be moved to some 
other part of the country. There is pressure to do a great 
deal more in all areas. 


I wish to make one last statement: In our operation of 
management by objectives we have thrown out the term— 
we do not use it; we abhor it: basic, applied or develop- 
ment. We cannot define to the satisfaction of the scientists, 
the administrators and the public the meaning of these 


terms. I attended a number of seminars sponsored by the 
Science Council. We sat for weeks and a book was written. 
Everyone came out by the same doorway wherein they 
went. They had a preconceived notion of what is basically 
research or applied and they did not come out with their 
minds changed. I take the attitude that research is a 
spectrum with the basic at one end and how we do de- 
velopment research at the other. No one type of research 
deserves one status more than another and in terms of 
science for society this spectrum cannot be split. Basic, at 
one end, must lead into the other, or it must feed back. 
Therefore, in agriculture we do not divide our program 
into basic, semi-basic and applied; we say only that it is all 
oriented or relevant to agriculture as we see it. Now, 
sometimes it is relevant to more than agriculture, obvious- 
ly, because science is of that nature. A great deal of the 
research done in agriculture is very relevant to health and 
certainly to environment and energy, and so it should be. 
We take great care in terms of our knowledge of the 
operations throughout Canada that we do not step on the 
toes of each other. I believe duplication to be at a minimum 
and if a small amount of duplication takes place, in my 
opinion it does not do a great deal of harm. It serves to 
confirm the findings brought out. 


With that short statement, sir, I am open for questioning. 
The Chairman: Thank you very much. 


Senator Yuzyk: Mr. Chairman, the representatives of 
the Department of Agriculture first appeared before our 
Science Policy Committee on November 21, 1968. They 
were among the first to give evidence shortly after the 
Senate Special Committee on Science Policy began its 
inquiry. During the past eight years many changes and 
developments have taken place, many of which have 
brought about improvements, we hope, in agricultural ser- 
vices, as well as in the applications of science for the 
benefit of Canadians. We would like to discuss and analyze 
some of the significant changes and assess their implica- 
tions and results. 


The Department of Agriculture now has the name 
Agriculture Canada. As a matter of interest I would like to 
find out about the changes in the positions of the members 
of the delegation who appeared as witnesses on November 
21, 1968. I note that Dr. Migicovsky, then Director-General, 
Research Branch, is now the Assistant Deputy Minister in 
charge of Research. This can be regarded as upward mobil- 
ity, and we would like to congratulate him on this eleva- 
tion. He was a very important witness eight years ago and 
we are glad to have him with us today. 


What has happened to the following officials: Mr. 
Sydney B. Williams, the former Deputy Minister? 


Dr. Migicovsky: Retired. 


Senator Yuzyk: Dr. Woodward, who was then Assistant 
Deputy Minister in charge of Research? 


Dr. Migicovsky: Retired. 


Senator Yuzyk: Dr. Glenn R. Purnell, former Director- 
General of the Economics Branch? 


Dr. Migicovsky: Resigned. 


Senator Yuzyk: Dr. Arthur J. Skolko, former Co-ordina- 
tor (Plant Pathology), Research Branch? 


Dr. Migicovsky: Retired. 
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Senator Yuzyk: Dr. Kenneth F. Wells, the Veterinary 
Director-General at that time? 


Dr. Migicovskhy: Retired. 


Senator Yuzyk: What position did Dr. Hamilton hold in 
1968? 


Dr. Migicovsky: Dr. Hamilton at that time was Assistant 
Director-General for the eastern region in the Research 
Branch and is now Director-General, Program Planning. 


Senator Yuzyk: I see that time takes its toll, does it not? 
Dr. Migicovsky: It does. 


Senator Yuzyk: During this time the Science Policy 
Committee has issued three volumes of its report. One of 
its most important recommendations has been implement- 
ed and has brought about a very important change in the 
right direction, we are convinced. The Ministry of State for 
Science and Technology, MOSST, has now been in opera- 
tion for several years. One of its principal functions is the 
co-ordination of the scientific activies of various federal 
ministries and departments. What has been the experience 
of Agriculture Canada with MOSST? 


Dr. Migicovsky: We have met with MOSST on numerous 
occasions, more often during the past two or three years. 
Now, whenever a subject arises which involves the interest 
of several departments we use MOSST as the central focus 
to bring us together. They provide the chairman, and, 
usually, the secretariat and tend to implement, if you will, 
the ideas that come out from several departments. The 
outline which I gave you with respect to toxicology is an 
excellent example of this, because at the moment the four 
assistant deputy ministers will sit down and decide yes, 
this is important, the degree of importance and the amount 
of moneys, approximately, which can be considered. We 
will then go to MOSST. In fact, MOSST will have an 
observer at this meeting of the four assistant deputy minis- 
ters. It will be up to them to—I hate to use the word 
“co-ordinate,” but rather to coalesce the ideas coming from 
the four departments so that we can go to government with 
a single program in which four departments have an inter- 
est and which will obviously require additional or new 
funding. MOSST will then help us carry the ball and 
decide on the technical manner or the strategy of bringing 
this forward in order to bring it to fruition. It is in this 
area that MOSST plays an important role. 


Now we have the whole area of “make or buy,” for 
example, in connection with which we were all involved at 
a number of meetings concerning this particular document, 
which went through as a memorandum to Cabinet. I recall 
the last draft I looked at was the eighth or ninth draft of 
this document. There were disagreements among the 
departments as to the wording or the general nuances 
contained in that particular document. We made our opin- 
ions known to them and many of them were introduced. 
We then went to the meeting of the Cabinet committee to 
speak our minds before we had the present document, 
which just came out, with respect to ‘make or buy,” which 
is a very important operation with respect to science in 
Canada and was originated in these documents. The impor- 
tant thing that we discovered about this was that we were 
able to sell MOSST on the idea that we cannot apply 
“make or buy” as a formula applying to everything and 
everyone. It must be adjusted to the particular needs and 
requirements of individual departments who have differ- 


ent roles to play and different customers to serve, if you 
will. 


Senator Yuzyk: I am glad to hear that you find MOSST 
very useful. Would you care to make any suggestions as to 
how relations between Agriculture Canada and MOSST 
could be improved? 


Dr. Migicovsky: They are very good presently. One 
improvement I have in mind with respect to MOSST would 
require legislation and an increase in manpower. One of 
the grave difficulties is that there is no external review of 
our programs, and this is common to all government 
departments doing a great deal of research. We do 65 per 
cent of the agricultural research in Canada, spending $100 
million. Having been brought up during the depression, 
$100 million, although today not considered a great deal of 
money, is, to my way of thinking, an awful lot of money, 
and apart from the review commenced by this committee, 
there is not one single external review as to how that $100 
million is spent. I am referring now to the nitty-gritty of it. 
We spend so much on wheat, so much on apples, so much 
on beef, in terms of our objectives, and we separate those 
objectives in terms of goals, as Dr. Hamilton will outline. 


No one really looks at our programs other than ourselves. 
Dr. Hamilton and his staff of experts, some 14 in all, carry 
out an internal review of programs and we look at it very 
hard and try to make shifts, as best we can. As you know, 
shifting from one place to another is difficult in Canada. 
Canada is a very difficult country to govern in this regard, 
but we do the best we can in shifting programs and chang- 
ing our priorities, as circumstances warrant. But no one 
from the outside looks at our programs, or even selects a 
portion to examine with a view to either proving us negli- 
gent in some regard or giving us a pat on the back for a job 
well done in a certain area. There is no criticism whatso- 
ever, either positive or negative. That is one area where 
MOSST could play a role, if it had access to expertise. They 
could buy that expertise, I suppose. 


Whether the rest of the departments would like to have 
an external review of this kind, I do not know. I do not 
know whether Bell Telephone has such a review, or other 
companies. But we are not Bell Telephone. We are govern- 
ment people responsible to the taxpayers, and I am of the 
opinion that the taxpayer must have a means by which he 
can determine whether the moneys being spent are being 
spent properly. 


Naturally, there will be disagreements. Beef producers 
will want more spent on beef; wheat producers will want 
more spent on wheat; fruit producers will want more spent 
on fruit. This will always occur. But we feel there should 
be some knowledgeable people who can look at our pro- 
grams with a view to categorizing our research as being 
good, poor or mediocre. Nothing like that has taken place 
during my time in government, which runs over a period, 
both military and civil, of 36 years. 


The Chairman: By way of supplementary, we were told 
by MOSST that it was now getting into the position where 
the different departments and agencies would submit their 
proposed expenditures on R&D and it was getting prepared 
to examine those proposals and give advice in a way that 
you have indicated to the agency or department concerned 
and, more specifically, to Treasury Board. Is that kind of 
influence beginning to be felt? 


Dr. Migicovsky: If it is advice based on information 
suitably obtained, made by people who understand that 
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information, the answer is yes. With the staff as it is 
presently constituted, better it not be done. It is bad 
enough to have Treasury Board doing it without the ben- 
efit of the necessary expertise. It would have to have a 
staff many times its present size, with expertise in the 
various disciplines involved. 


I do not want someone coming into my show to discuss 
the soils research program when that individual does not 
know soil from rock. He would have to be a soils scientist 
if he is going to look at the details of that program with a 
view to constructively criticizing it. In the same way, I 
would not attempt to go into the Art Gallery with a view to 
criticizing the head of that gellery for the works of art that 
have been accumulated. 


Senator Bourget: Would you recommend that there be a 
permanent attaché from MOSST in your department with 
a view to following up these programs? 


Dr. Migicovsky: One permanent attaché could not poss- 
ibly do this job. Agricultural research takes in every possi- 
ble scientific discipline, to say nothing of it covering every 
possible product, and every product constitutes a different 
biological unit. If you are talking about protection of crops, 
there are 30 or 40 crops and hundreds of pests, including 
several hundred diseases. How could one man, who may be 
an expert on wheat breeding, cover this kind of program? 
It is difficult to do, but I think there are ways in which it 
can be done. The whole program does not have to be 
covered. The department could be made aware that one of 
its objectives is going to be covered, and the necessary 
experts could be acquired to interview departmental offi- 
cials, visit the laboratories, talk to the scientists, and come 
up with a review of a part of a program. 


I am not worried about people examining my budget. I 
have no difficulty whatsoever in convincing Treasury 
Board as to how I allocate the budget. The amount of 
money provided by Treasury Board is not so much related 
to how important research is, but how much money the 
government has to spend on research. Usually, the histori- 
cal pattern prevails: What did you spend last year and the 
year before? Can we afford to spend 1 per cent a year 
more? 


Treasury Board is now sensible enough not to specify 
how a budget should be spent. It will illustrate what it 
feels is important and will then leave it to the individual 
departments to decide how their budgets are to be spent. 
After all, we are just as devoted to Canada as Treasury 
Board officials, and I think we know more than they do as 
to where our research funds should go. I think Treasury 
Board recognizes that. 


Senator Yuzyk: I wonder if I could ask Dr. Hamilton, 
the Director General, Planning and Evaluation Director- 
ate, about his experience with MOSST. Do you have any 
permanent arrangement with MOSST to review the work 
that you plan and are or will be doing? 


Dr. D. G. Hamilton, Director general, planning and 
evaluation directorate agriculture Canada: We have no 
permanent arrangement, but I can give you an example of 
how we do interact with MOSST, and I think it is getting 
better all the time. 


Where programs cut across several interests and several 
departmental aspects, I think MOSST gets very, very real. 
Only this morning, I signed a final document to go to 
MOSST. We had been dialoguing with officials of MOSST 


21664—2 


for a few weeks and with people outside, too, as to whether 
Canada should have a biological survey—only part of the 
job in this regard is being done—of the insects and the 
fungi and the flora of Canada. That is a tremendous job yet 
to be done. 


If we were left with our ordinary budget, it would take 
us the next 100 years. What are we going to do? The 
National Museum is very much interested, as is the 
Department of the Environment, Parks Canada and 
Agriculture Canada. Agriculture Canada has the lead posi- 
tion in keeping the national collection, which it has always 
had responsibility for, and indentification services. 


We have had quite a few meetings with MOSST on this, 
and I think we are going to finally get all the groups 
together so that before too long we will know what we are 
trying to accomplish as an entity. MOSST participates in 
these meetings and will coordinate the program as to cost 
and how and when it will be put into effect. 


If we are building a new building and we have to get 
ready a long way ahead, what is the staffing of that 
building or program going to be once it is in place? What 
are the “make and buy” parts of that program? How is it 
going to change the present program? We dialogue those 
things right back to the beginning with MOSST, and 
MOSST then advises the Treasury Board that this thing is 
heading, in their view, in the right direction and that the 
plans are carried forward as they are anticipated, and they 
then think that the facilities should be supported. There is 
that kind of thing, and in many of these proposals, whether 
they are for contracts or whether they are for our specific 
proposals, MOSST is there at all of the meetings we have, 
and of course we are now involved in interdepartmental 
committees that MOSST fosters and pushes.There is one 
on technological planning, which I am involved in, which 
keeps our group pretty closely involved with all of the 
departments, with what is going on in government policy 
thinking and the institution of public policy. I think our 
associations with MOSST are very close, but we have to 
provide the answers when it comes to agriculture and 
carry them out. 


Senator Yuzyk: In other words, there are good relations 
between Agriculture Canada and MOSST? 


Dr. Hamilton: Yes, they are helping each other. 
Senator Yuzyk: And they are improving? 


Dr. Hamilton: Yes. I mean, they are not trying to push 
each other. 


Senator Yuzyk: There is a good spirit of co-operation? 
Dr. Hamilton: I find that. 


Senator Yuzyk: Well, we are very glad to hear that. 
Agriculture Canada works very closely with 11 faculties of 
agriculture and veterinary medicine in Canada. In 1974, I 
believe, these faculties issued a pamphlet presenting their 
national statement under the heading “The National Con- 
text”, in which the goals of agriculture in Canada are 
outlined, which of course we know of in general. Particular 
attention is devoted to the energy crisis, an alarming situa- 
tion at that time. I would like to read this important 
paragraph: 


A shortage of physical energy resources makes it 
imperative that agriculture’s intellectual resources be 
exploited fully and efficiently. This is not now being 
done in Canada. 
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Out of about $1.5 billion a year spent on scientific 
and technological research, agriculture and its related 
sciences get much less than 10 per cent. For want of 
staff or funds, needed research projects that promise 
high payoff simply do not get started. 


Reference is made to the publications of the Science 
Council of Canada regarding the specific problems of 
science in agriculture. It was identified that “the lack of 
co-ordination of research, particularly between the federal 
government and the universities is a fundamental weak- 
ness of the whole system”. The quality of research done by 
Agriculture Canada, the provincial government and the 
food industries was not in question. It was recognized that 
a national committee for co-ordination did exist but it was 
ineffective and it lacked adequate powers. The deans of 
agriculture and veterinary science endorsed the proposal 
of the Science Council that a representative agricultural 
and research co-ordinating council with significant budg- 
etary powers be established without further delay. Has 
there any progress made in this matter? 


Dr. Migicovsky: I will answer very quickly. In April 1975 
the Canadian Agricultural Research Council came into 
being and a sum of $50,000 was provided by Agriculture 
Canada to this council. The chairman was formerly the 
Dean of Agriculture at Guelph, Dr. Richards, and members 
are made up of representatives of deans of agriculture 
representing the deans of vet medicine and the faculties of 
agriculture, representatives of industry nominated by 
Boards, two representatives of business and two repre- 
sentatives from the large agricultural associations of 
Canada, the Farmers Union and the National Federation. 
In addition, we have representatives from the National 
Research Council, MOSST, and I believe there is a repre- 
sentative from DSS—the Department of Supply and Ser- 
vices—and, of course, representatives from Agriculture 
Canada. I sit as vice-chairman, and we provide the 
secretariat with the dog work that is required and, of 
course, the money. 


Senator Yuzyk: It is now functioning? 


Dr. Migicovsky: It is now fonctioning and we will have 
in place, hopefully by December, as well as we can do it 
within the time allotted, a complete inventory of agricul- 
tural research in Canada as conducted by universities, 
provincial governments, the federal government and what 
we can get from industry, and we have had a little difficul- 
ty in getting an accurate figure on the amount of research 
conducted. 


The Chairman: What is the role of that council in 
relation to your organization? You said a moment ago that 
there was no process to make an external review of your 
operations? 


Dr. Migicovsky: All right. Now this is coming into being; 
it is one of the things what we are trying to do this year. 
They have selected three topics which they are going to 
review. We said we did not have the kind of money with 
which we could hire large numbers of consultants, but they 
are going to appoint people, from universities and other 
places, to study specific topics. One of them, for example, is 
rapeseed—rapeseed research. This is a research council, 
and they will look at the progress made with respect to 
this, and the direction in which they think they should go 
in terms of rapeseed. 


Energy is another one, and land use. That is the gather- 
ing of information, research information, so that anybody 


who is formulating a policy hopefully will get better and 
more information on which to base that policy. I think it is 
the duty of the researchers to produce that kind of infor- 
mation, not to make the policy. 


The Chairman: How often do they meet? 


Dr. Migicovsky: Well, they have been meeting now ever 
since they have been organizing, and the idea is that the 
whole council will meet about four times a year. The 
executive body of the council, the smaller group, will meet 
much more frequently, and subgroups that are formed in 
order to deal with specific jobs will meet as required in 
order to carry out the job. For example, the subgroup that 
was drawing up the inventory met quite frequently at the 
beginning, and less frequently after they had set it up, and 
now the group that they are going to set up to study 
rapeseed, for example, will meet as required. It is up to 
that group to present us with a report that we will in turn 
examine and present to the body which answers, and that 
is the body called CASCC, which is the Agricultural Ser- 
vices Co-ordinating Committee, which is made up of the 
deputy ministers of agriculture of all the provinces, plus 
the Deputy Minister of Agriculture of Canada, plus deans 
of agriculture, with a few other members from other parts 
of the country. 


The Chairman: But this council will report to the 
committee? 


Dr. Migicovsky: To CASCC, and it will tell us that our 
research on rapeseed is not enough, or it is good, or it is 
bad, or it is indifferent, or whatever the case may be. These 
are the directions in which we think that money should 
flow. 


Of course, we also have, as you know, under CASCC, 
what we call Canada committees, which deal not only with 
research—which many of them do—but which review cer- 
tain areas and advise CASCC on what should be done. 
Usually that requires funds, and we can only respond in 
terms of our ability to get funds to carry out their 
suggestions. 


The Chairman: Perhaps you could refresh our memory 
as to what are the responsibilities of this co-ordinating 
committee of CASCC. 


Dr. Migicovsky: You mean the Canadian Agricultural 
Research Council? 


The Chairman: Yes. 


Dr. Migicovsky: The Agricultural Services Co-ordinating 
Committee? 


The Chairman: Yes. 


Dr. Migicovsky: It is answerable to itself. It is made up 
of deputy ministers and its responsibility is to review the 
delivery of services to the agricultural community by cer- 
tain types of extension. Research is one of these services, 
as is information transfer and many of the services that 
are delivered by governments to the agricultural commu- 
nity. They review those and make recommendations to 
themselves as to what should be done to improve them or 
introduce new types of services that have not been intro- 
duced to date. 


Senator Bourget: On that particular question, how are 
the provinces playing a role in that committee? Does the 
committee have representatives from the provinces? 
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Dr. Migicovsky: The Deputy Minister of Agriculture of 
each province is a member and, in addition, he brings his 
experts with him and they sit in with him at these 
meetings. 


Senator Bourget: And what about industry and the 
universities? 


Dr. Migicovsky: The universities are represented, as is 
the Federation and the Agricultural Institute of Canada. 


Senator Bourget: And that is your main coordinating 
committee? 


Dr. Migicovsky: That is the main coordinating commit- 
tee for agriculture in Canada. It must be added that func- 
tioning under this there are agricultural coordinating ser- 
vices committees in each province which coordinate 
activities within the province, and they make recommen- 
dations to the central body as to the kind of services 
required in that particular province—services which may 
not be required in other provinces. As you are awell aware, 
climate is extremely important where agriculture is con- 
cerned, and you know what we have in terms of climate 
and geography in this country. In the Maritimes the story 
is very different from that in Saskatchewan, while in 
Quebec it is very different from that in British Columbia. 
Each province has its own particular requirements, and 
therefore it is funnelled from each province into this cen- 
tral body. 


Senator Bourget: Do you meet often? 


Dr. Migicovsky: The committee meets once a year as a 
body. 


Senator Bourget: Is that often enough? 


Dr. Migicovsky: Oh, yes, because you have all the other 
committees that answer to it, in addition to the Agricultur- 
al Research Council which answers to it. Furthermore they 
can set up any particular kind of sub-group to do a particu- 
lar study, and this sub-group will also answer to it. So I 
think once a year is enough. 


The Chairman: I am beginning to wonder, with all these 
committees with representations from the agricultural 
community, why is it that the farmers are so mad in our 
country? 


Dr. Migicovsky: Well, Mr. Chairman, I could go into that 
question at length, but I do not think we have time. The 
fact is that over the many years that we have been in 
existence Canadians have eaten very, very well and the 
agricultural industry has produced all that it had to pro- 
duce. The fact that sometimes farmers are not making as 
much money as we think they should make, or, for that 
matter, as they think they should make, is another prob- 
lem. You will realize it goes far deeper than anything we 
are going to be able to look into here. I feel very bitter 
about the fact that the agricultural community has not 
made the kind of money that it has deserved to make, and I 
do not think that the public of Canada is fully aware of the 
kind of service they have been getting from the agricultur- 
al community. If you raise the price of meat one cent a 
pound you get a headline in the Globe and Mail, but if you 
reduce the farmer’s income by 15 per cent you do not hear 
too much about it. It is only of late the farmers have begun 
to speak up for themselves. I think we have committed a 
very grave injustice to farmers in Canada over the years 
and are doing so right now. 


Senator Bourget: I should like to come back to a ques- 
tion asked by Senator Yuzyk, and I should like to ask how 
that $100 million is spent. Could you give us a breakdown 
of that sum in terms of salaries and so on? 


Dr. Migicovsky: I will turn that question over to Dr. 
Hamilton. Having anticipated this kind of question, we can 
give you the information in any way you want. 


Senator Bourget: Well, just a general breakdown will 
do. ; 


Dr. Hamilton: Well, you know the $100 million covers 
votes for salaries, votes for equipment, votes for opera- 
tions. We have 47 establishments across the country and 
when we get the $100 million we have to break it down to 
take care of the operations in each of these establishments, 
whether it be a large one with 30 or 40 scientists or a very 
small one. I looked at this figure of $99 million. 


The Chairman: Is this the latest figure you have? Is it 
the figure for 1975-76? 


Dr. Hamilton: Yes. I looked at one of the latest books. I 
find that the supporting services take about $33 million, 
administration takes about $5 million, and then in the way 
we break down the budget for Treasury Board we find that 
we have about $6 million for soils, $22 millions for crop 
research and of course soils and crops are put together in 
many of our objectives. In general biology we have $12 
million, and in engineering we have $2 million. Then for 
animals we have $12 million, and to supply the money 
needed for pensions and things like that we have $6 mil- 
lion. We could give you this information by stations or ina 
breakdown like this, and while I do not have it with me I 
could give it to you by objectives and goals because we also 
break it down that way. 


Dr. Migicovsky: Another way we could do it is this. If 
you were to ask us—as is done by the standing committee 
of the house—how much work we are doing in research on 
apples, we could give it to you in terms of man-years, and 
then by a simple formula we could transfer those man- 
years into dollars. It amounts, I think, to approximately 
$60,000. But the important thing is the number of profes- 
sional man-years being devoted to this. Because that is 
what gives you the progress—not necessarily the dollars. A 
professional man-year on animal research, for instance, 1s 
much greater than a professional man-year in theoretical 
biology, because you have to use large animals which 
require barns and all kirids of equipment. That is all pretty 
costly. But we can break that down, and in this review you 
actually have a fly sheet which gives the man-years on the 
goals, for example. We now have a new one which Dr. 
Hamilton has with him, and when we have it available we 
shall put it into this book and we will send you each a 
copy, if you so wish. 


Dr. Hamilton: One thing I should say before we finish 
this part of the questioning is that about 60 per cent of this 
money goes for salaries and 30 per cent, approximately, 
goes for the ordinary day-to-day housekeeping, so we have 
very little left over to give us any flexibility whatever. We 
just have enough to pay the bills, the salaries, the opera- 
tions, the lights. The money goes for those very things. 


Senator Bourget: And that question leads to the next 
one: How much increase in financial support will you need 
per year, let us say in the next five years, in order to 
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maintain your established level of activity? Have you 
figured that out? 


Dr. Migicovsky: Oh, yes, we can give you a number of 
figures. The established level of activity is retaining the 
activity we have today. Then, of course, comes the question 
of the reminder from my colleague, which is to look after 
the new things that we are being pressed to do. We would 
like to operate, as we once did, where we said we had a 2 
per cent increase for a while. We have a plan that we are 
going to submit to Treasury Board which wil] enable us to 
increase the amount of manpower we have for one or twe 
years, and then promise to go down by attrition, so that we 
do not have a curve of increase going up. That becomes 
absurd. You cannot keep increasing the amount of research 
and employing more people in the public service. I feel 
very strongly that the public service is large enough. I de 
not think Agriculture Canada is large enough, but the 
public service is large enough. 


The Chairman: It is always the neighbour. 


Dr. Migicovsky: That is right. What I think we need is a 
little more flexibility, not to increase our capability very 
much but to enable us to make the necessary changes that 
have to be brought about. Suddenly a new disease hits us 
and we have to do research on that disease. Jt is very 
difficult for us to bring in new people. We do not have the 
resources to bring in new people in order to do that kind of 
research. We have to transfer. As you are well aware, you 
cannot move people like you do things. This does not give 
us the kind of flexibility we need in order tc do new 
research, to bring out new programs, or even expand olc 
ones. Transfers are difficult. We do it, but it is difficult tc 
do. Also, it is very difficult to fire in the public service. It 
is said that there are mechanisms by which you can dc it. 
Departments have tried it in the past, to their very grave 
displeasure. It is difficult to take a man who has been with 
you 20 years and say, “You are not working in the right 
area. You do not have the right capability and we are 
putting you out to pasture.” it can be done, I admit, but it 
is not-done very readily, and it is not done very often. 


I think we are kidding ourselves if we think we can dc 
this as would a smali company who can hire and fire at 
will. The government is not a company, and any time 
anybody uses that analogy I] get very angry. Argument by 
analogy is idiotic. You cannot compare the Ford Mcto1 
Company with the Government of Canada. You can make 
a comparison of what they are like, but there are many 
differences. Nobody looks at the differences; they look 
only at the similarities, and you will not arrive at some 
sort of reasoning you can follow because of the similarities. 
It is absurd. 


Senator Bell: On the question of flexibility and Dr. 
Migicovsky’s reference to an outbreak, take a serious prob- 
lem like blue tongue, which is occurring in British 
Columbia right now. If you do not have permanent staff 
who can suddenly cope with a big emergency like this, 
because salaries or budgets are frozen, what flexibility do 
you have for obtaining outside help, contract scientists? 
Can you bring them in? 


Dr. Migicevsky: Yes, you can do that now; you can do 
research outside, get the research done outside, which we 
have done to a degree. However, you have to go to Trea- 
sury Board for that sum of money and justify it. 


Senator Bell: But you do not have to worry about find- 
ing jobs for them afterwards, when the disaster is over? 


Dr. Migicovsky: What you have to worry about it that 
the people you contract out to will be able to get the 
scientists to do the job. 


Senator Bell: Are we training enough so that they can do 
that? 


Dr. Migicovsky: J question whether we are training 
enough. If suddenly there was a need for plant patholo- 
gists, I do not know where they would find them; or if they 
need veterinarians, or veterinary researchers, I do not 
know where they would find them. What we do in a case 
such as blue tongue is that we simply mobilize; when there 
is an emergency we take people from all over the country 
and move them in, paying their expenses of course, ir 
order to look after that emergency. There is no doubt about 
it. This happens all the time. 


Senator Bell: If there is a fairly serious emergency you 
have the flexibility to bring in outside people? 


Dr. Migicovsky: We have this flexibility; we can do it at 
any time, and we do it. Naturally it disrupts your whole 
program; it is very disrupting. We do this, but what we 
would like is the capability of looking after the holes thai 
are made when we make the move. If you have a contin- 
uous program of what some people will refer to as research 
that is not directly applicable, and you take those experts 
and send them some place else to look after an emergency 
you disrupt the program. Are you going to leave it perma- 
nently disrupted? It is a very important program, not 
perhaps for this month or next month, but ten or fifteen 
years from now. Most of the benefits we now get come as 2 
result of the research that we started ten or fifteen years 
ago. 


Rapeseed is a very gooc example. When we started 
research on rapeseed nobody came to us and said, “Yes, it’s 
a wonderful idea. Here is the money and manpower. Do it.” 
We started it with a very, very small group, and only got 
the funds when we achieved some success. Nothing suc- 
ceeds like success. Once you get success you can get funds 
and manpower. Then, of course, the universities will take 
this up, with funds that they get from the National 
Research Council and ourselves, in order to bring this 
Cinderella crop to the success it enjoys. 


I would also want to point out with reference to univer- 
sities, which has not been mentioned so far, that we were 
the only department that was enablea over the year 1975-76 
to increase grants to universities by almost a factor of two. 
How we got this through Treasury Board I am not too sure. 
The department takes credit for it, of course, for having 
put up a very good argument. It went through, and we are 
very proud and pleased that we were able to increase the 
ordinary research grants to the universities. 


Senator Bourget: What was the total amount of grants 
to the universities? Was it $1 million? 


Dr. Migicovsky: Yes, $1 million. 
Senator Bourget: Do you think it is enough? 


Dr. Migicovsky: No. We are not, of course, essentially a 
granting agency, as you have reported yourselves. You 
have different techniques, and I agree with them. Granting 
agencies. should look after it; departments should not be 
involved in general granting. I think we should be able to 
grant to a certain degree in order to meet our specific 
requirements at universities, but the general granting 
operations should be in the hands of the councils. 
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The Chairman: Since we are touching on that issue, I 
think it is important, especially in terms of flexibility, to 
mention this. I should like at one stage to come back to the 
so-called problem of the aging of researchers within the 
government. It is not clear from your presentations here 
what amounts in, for instance, 1975-76 were given to uni- 
versities by way of grants. 


Dr. Hamilton: In 1975-76 it went from $650,000 up to $1 
million. 


The Chairman: Grants to universities? 
Dr. Hamilton: Yes. 
The Chairman: Any contracts to universities? 


Dr. Hamilton: We have extra-mural research grants to 
universities, which are set up more like contracts, that we 
have run like contracts for many years; they are not run 
through DSS; there is $270,000 for that. In addition, a lot of 
our contract research is with universities. We try to get 
private industry to do it, wherever they are ready, and 
whenever they can do the kind of thing we are looking to 
have done, but a lot of it is with universities. Our total 
contract research now is approximately $2.75 million. 


The Chairman: How much of this goes to universities 
and how much to industry? 


Dr. Hamilton: I would think to universities it is about 80 
per cent. 


The Chairman: It means, if my figures are correct, that 
out of a budget of $106 million forl975-76, which is the 
figure I have, you give approximately $4 million to the 
support, either in terms of grants or contracts, of outside 
performers. 


Dr. Migicovsky: That is correct. 


The Chairman: Do you think this is a sufficient effort, 
in view of the fact that the moment you hire somebody in 
your labs you have problems, because of this human prob- 
lem, which I understand very well? Has there been any 
study of this situation? 


Dr. Migicovsky: Oh yes; we have agonized over it. Dif- 
ficulties arise here. What comes first, the chicken or the 
egg? If we are not going to get any more money, how do 
you transfer the operations from government into industry 
and universities? I have not got an answer to it. 


The Chairman: Because then you would have to move 
people. 


Dr. Migicovsky: Because universities themselves say in 
their report from which Senator Yuzyk read that they 
recommend that we do not reduce the amount of research 
carried on by Agriculture Canada. The quality is good and 
we should not reduce the quantity, but they would like a 
greater share of the amount of research being carried on. 
The only way I know to do this would be by obtaining 
more money and giving it to the universities, thus enabling 
them to staff and to train graduate students to the Ph.D. 
level, hire them and thereby carry on more of the research. 
I see no other way. The only other way I can see would be 
to take whole programs, which I just do not know how to 
do, and give them to the universities. The program 1s not 
an individual but a group of scientists, technicians and 
experts spread throughout the country. The wheat program 
is not in any one place, but covers four or five stations. Are 
we to take all these people and say we will carry on the 


wheat breeding in Agriculture Canada, but at two univer- 
sities and ask the universities to take these technicians 
and others and we will provide to them the funds that we 
would normally spend in order to do that? Will that pro- 
vide better research for Canada in terms of wheat breed- 
ing? I do not believe it will, although I am firmly of the 
opinion that there is unused talent at the universities and 
that we are committing a sin by not using it. 


I am also convinced that it would be to the advantage of 
Canada as a whole if we were to produce more highly- 
trained individuals. This must be done in the universities 
and requires research funds. The training of a man to carry 
on research requires him to learn by doing it, but he cannot 
always do it in connection with the problems facing the 
country, which we must face. They must consider their 
modus operandi in a different manner than we. We are 
oriented toward solving a problem to a much greater 
degree than is a university, although they are also con- 
scious of it. However, some of the research carried on by 
graduate students is primarily to train those graduate 
students. If we could at the same time solve the problems 
of the country and train the graduate students it would be 
done by contracting and grant money, but a great deal of 
that, obviously, would not be directed toward a relevant 
program particularly, although a great deal of it would be. 
I see no way of doing it, except to say that we will support 
universities to a greater extent and make the funds avail- 
able to the granting agencies. 


I say that we would do the country a disservice if we 
were to reduce the research carried on within Agriculture 
Canada unless we were to remodel the whole country. 


The Chairman: In my opinion, it would be worth while 
to go into this at quite some length with respect to the 
problem of flexibility, the problem of contracting out and 
that of aging in our own labs within the context of budget- 
ary restraints and so on. It seems to me that this is one of 
the most dramatic problems we must face, and it now 
exists in government establishments. We should, therefore, 
spend some time discussing it. In relation to that I have 
here a statement of Mr. Avery Sahl, who is a pool director 
and a Wheat Board advisory committee member, whom 
you probably know. He stated last April in a radio inter- 
view that in the United States and Australia a good deal of 
the research is carried out by private companies, co-opera- 
tives and those in industry. They also have government 
programs, whereas in Canada all our research effort is 
carried on by government. 


How do you account for these differences between coun- 
tries, these two other countries being really our partners, 
or competitors if you wish, on world markets? 


Dr. Migicovsky: Well, we grew up differently and the 
statement is a little exaggerated, not all research is being 
carried out by Agriculture Canada. There are a few private 
breeders in Canada. 


The Chairman: A moment ago you said 65 per cent was 
carried out by Agriculture Canada. 


Dr. Migicovsky: Approximately. 


The Chairman: So 
exaggerated. 


this statement is certainly 


Dr. Migicovsky: Yes, because there are universities and 
certain private plant breeders. Stewart Seeds is a good 
example; Ailsa Craig in southern Ontario. They have 
received grants. I am on the industrial research assistance 
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program of NRC. We introduced quite a number of agricul- 
tural programs to be carried on by industry, of which he is 
one example. He has been successful, particularly, with 
respect to his corn hybrids. However, he has just been 
taken over by CIBA-Geigy. I recently ‘visited their opera- 
tion, which is very nice and they are very happy with the 
support they receive from government. 


We just have not built up within industry that type of 
capability which these other countries have. There is a 
checkoff in place in Australia and the producers them- 
selves provide funds for research to be carried on either by 
private industry or, strangely enough, through giving 
money to government in order to do research. 


The Chairman: That is a good sign, a good trend. 


Dr. Migicovsky: A suggestion has now been brought 
forward to the minister, by the Palliser Wheat Growers 
Association originally, that there should be a checkoff on 
wheat for research. They intend to hold a plebiscite with 
respect to this in the West, and my concern now is to make 
certain that their strategy of allocation is correct. In other 
words, I would hate to see research come in from the 
private individual and therefore chase out the government 
research to go in another direction. That is not their pur- 
pose, which is to increase the amount of research on wheat. 
However, at the same time as we look at our programs and 
allocate funds, we look at whatever activities are being 
expended on a particular problem or a particular crop. We 
consider it on a Canada-wide basis and if we find through 
private subscriptions a great deal of research is being 
carried on with wheat, then maybe we should pay more 
attention to rye, vegetable crops and so on. Therefore, what 
will be very important in this connection, if they decide on 
this, is the “how” of allocating their funds. In my opinion, 
they will require a great deal of wisdom and I hope they 
obtain very good advice with respect to this. 


The universities very likely will be the great recipients 
of these moneys, which will help the universities a great 
deal.. However, I cannot see industry doing very much 
within the near future. 


The Chairman: As I understand it, however, you now 
intend to launch, presumably, a food research program. We 
have a food industry. 


Dr. Migicovsky: Now you are talking about the other end 
of it, the non-production. I have met with them on a 
number of occasions and they are prepared to take up 
contracts, but the food industry, as a rule, is very hesitant 
with respect to taking up research that will apply outside 
their particular company. 


A recent development, which in my opinion was very 
positive, was that taken up by the Department of Industry, 
Trade and Commerce when, together with the food indus- 
try, they established the Protein, Oil, Starch Pilot Plant 
Corporation in Saskatoon, which is now being built. The 
board of directors consists of representatives from the 
Department of Industry, Trade and Commerce and, large- 
ly, industry, I representing the Department of Agriculture. 
The building will be completed in January. Its raison 
d’étre is to house a research program to help the companies 
who are putting value added on to the raw product. I am 
sure we will have a fair degree of success. Some 20-odd 
companies are involved in this program, and they built this 
pilot plant facility, plus laboratoires, to carry out research 
for that industry. But what has to go hand in hand with 
this program are policies that will enable us not only to 


produce the value added but to market it, and we might 
have to change some of our ideas with respect to marketing 
policies and the prices that have to be paid by the proces- 
sor for the raw product in order to enable the processor to 
put value added and export that particular product. 


Research, as members of the committee are aware, as has 
been said over and over again, is part of a whole picture. 
You cannot talk about research and industry, one isolated 
from the other; you have to think of it in terms of every- 
thing else that goes on in industry, such as the labour 
market, the market for the product, whether or not the 
product can be exported, the cost of materials, services, 
and so forth. It has to be looked at as a whole. 


The Chairman: It seems to me that here again we are 
faced with a vicious circle. When we speak to you and 
others from government, we are told that industry is not 
really capable of or interested in doing resezrch. On the 
other hand, when we speak to industry spokesmen, they 
say there is much to much research being done in govern- 
ment laboratories and that they are ready, willing and 
competent to carry out such research. 


Where does the truth lie? Is there not some possibility of 
organizing a better dialogue between the two sectors of 
performance? 


Dr. Migicovsky: Dealing with the producer end of it, the 
350,000 farmers do not have the capability. Let’s look at the 
food processing setup and food handling. In this regard we 
are not talking about an industry; we are talking about a 
group of individual companies. It is not an industry that 
does anything; it is a company that does it. What is to stop 
a Saskatchewan pool from setting up research laboratories 
to carry out research? We do have a policy now of contract- 
ing out, and there is a policy of putting in unsolicited 
proposals. Certainly, if we receive an unsolicited proposal, 
we look at it very, very seriously. Even if such a pool 
wanted to do work or research in which we are presently 
involved, we would look to the possibility of dropping out 
of it and handing it over. 


If there were a number of companies that wanted to 
carry out research on plant breeding, we would have to 
satisfy ourselves that the farmers of Canada would be 
served by those companies. Our concern lies with the 
farmers of Canada, not the development of a plant breed- 
ing industry. Canada is a free country, and there is nothing 
to stop a man from starting a plant breeding company, and 
that individual would be in a position to receive research 
grants. 


I do not know what we can do to stimulate industry. We 
are not in the business of stimulating industry. We are in 
the business of helping the agricultural industry produce 
its products. 


The Chairman: Dealing with food processing, surely as 
a secondary objective you are also interested in the de- 
velopment of a competent and efficient Canadian industry 
to process food so that better markets can be developed. 


Dr. Migicovsky: In any instance where a food processor 
has made a submission, I assure you it has received full 
attention. In most cases, research contracts have been 
issued. Our involvement in food processing is not very 
great. We are largely involved in the basic area. We are not 
particularly interested in operations. We may be concerned 
about the appearance of a substance that may be toxic, or 
something of that nature, or the chemical reaction that 
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might lead to something else. The food processors are more 
pragmatic, as one would expect. 


I wish I had an answer as to why they did not develop 
more research facilities. The obvious answer that one 
receives from so many—and I can give it to you—is that 
the larger food companies are subsidiaries of very large 
companies in Western Europe and the United States, and 
those parent companies have extensive research facilities. 
This is a fact we cannot escape. We are a branch plant 
economy. Having heard and read the views of this commit- 
tee, and you, Mr. Chairman, I take it your objective is to 
change our economy from a branch plant economy to a 
main plant economy. I do not think research is the means 
by which that can be accomplished. You will have to start 
some other way. A large company trying to be successful 
will use research, if it is going to help it; to impose research 
on such companies is not the way to do it. If they want to 
crarry out such research, it is up to the government to help 
them do so, but it is not up to the government to impose 
such research on them. If companies see an advantage in 
research, surely they are clever enough to introduce such 
research. 


The Chairman: How many unsolicited proposals have 
you received during the last year, and how many did you 
respond to affirmatively? 


Dr. Hamilton: We receive about three a week. They 
come in through the Department of Supply and Services 
and are then forwarded on to the Department of the Envi- 
ronment, ourselves, and others. If our interest is main- 
tained, we give advice on it and then attend a meeting with 
DSS on it. 


The proposals that Agriculture Canada itself has picked 
up in the last year number about seven or eight. We have 
to have money to be able to pick them up. All of our money 
is out at our stations. Many of these unsolicited proposals 
are on the borderline of areas we should be covering. 


The Chairman: I view that as an expression of interest 
from industry. I am still not very much impressed by the 
number of contracts that you have succeeded in alloting to 
industry. 


Dr. Migicovsky: I think you should be, Mr. Chairman, by 
virtue of the fact that the industry we serve is so very 
different from any other industry. It is a large industry, 
but because of its makeup it does not have the means or 
capability of carrying out research. It is comprised of 
350,000 farmers... 


The Chairman: I understand that, but do you have any 
idea of the distribution of the performance of research by 
sectors in the United States and Australia? Obviously, Mr. 
Sahl did not give us any figures on that, although I am sure 
decided that they would rather not do the research, since 
the federal government and the universities are doing it. 


What is our concern? Is our concern whether the compa- 
nies are doing the research or whether the research is 
being done? What difference does it make whether the 
research is carried out by government, by universities, or 
by industry, if it is being done in sufficient quantity and 
the quality is high? 


The Chairman: I see a difference in the sense that if the 
research is financed, or partly financed, and selected by 
the future potential user, there is more ofa possibility or 
probability that that research will be used and will be 


relevant. That is not to suggest that what you are doing is 
not relevant, but there would be greater probability that it 
would be relevant and used were it carried out by the 
potential user. 


Dr. Migicovsky: That is a statement that is often made 
and, on the surface, it seems logical, but it does not always 
apply. 


Let us take, for example, the program whereby we pro- 
vide new varieties of cereals and other crops. Would those 
varieties be used more effectively if they were produced by 
a particular grain company, for example, that had a plant 
breeding facility and bred wheat for growth by our farm- 
ers, or whether they were produced by universities or in 
government laboratories? I do not think so. We have very 
effective plant breeding operations and that kind of tech- 
nology transfer is as good as anywhere in the world. The 
variety gets out at the lowest cost to the primary producer. 
If a company wants to set up and produce different varie- 
ties of plants, the fact is that we help them. In fact, we give 
them the parent material, in terms of the genetic material, 
to work with, which they are usually incapable of produc- 
ing because they do not have the expertise. But. your 
question to me always is, “Why don’t they do it?” You 
seem to feel that it is a responsibility of government— 


The Chairman: No, no. 


Dr. Migicovsky: —for them to do it. I think it is their 
responsibility and, if they want government help, to come 
to us; and never have they been turned away. 


I agree there is the odd fellow who has come in with a 
very dreamy kind of program that we didn’t buy and who 
therefore says, “Government just doesn’t listen to us, “and 
so on and so forth. You know, it just takes one rotten apple 
and we get damned from hell to breakfast because, they 
say, we only want to do it ourselves and we won't let it out. 
That is a lot of hot air. Give us a program that is reason- 
able, and a capability on the part of the man who submits 
it, and he will get the kind of help he requires. We will do 
everything we can to go through the process of getting our 
big budget, in using the fund that has been set up by DSS 
as an interim fund, and so on. We will do this, but they 
have not been coming in such great numbers. 


The Chairman: Well, we will tell them to go and see 
you! 


Senator Lang: Just on that same point. I sometimes like 
to go to examples. As a non-agronomist, I think McCain’s 
Foods in New Brunswick would be a shining example of 
the private sector developing processed foods in a success- 
ful manner. It is not a branch plant; it is a main office. 


Dr. Migicovsky: That is right. 


Senator Lang: Do you know whether they do their own 
research? 


Dr. Hamilton: No. 


Dr. Migicovsky: Well, they do what we call the last part 
of the research, development work in their own plants, but 
the other research that is built up is taken from the overall 
research pool throughout the worid. 


Senator Lang: Do they receive assistance from the pro- 
vincial or federal agricultural departments? I presume 
they must receive assistance from the provincial and/or 
agricultural departments. 
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Dr. Migicovsky: Anything that they would come in with 
we would certainly look at. I cannot certainly tell you 
whether McCain’s themselves have received any, but cer- 
tainly they would be in a position to receive it if they 
asked for it. 


Dr. Hamilton: At the back door of McCain’s, down the 
road, in Fredericton is one of the world’s best research 
stations on potatoes. McCain’s are there all the time. They 
know exactly what our scientists are doing on manage- 
ment, on growing, on scab... 


Senator Lang: Is that a provincial research station? 


Dr. Hamilton: No, it is federal, but as Dr. Migicovsky 
alluded to, in some places we have been able to orient the 
total job in agriculture, provincial and federal, to such an 
extent that at that very station the provincial department, 
100 per cent—minister, deputy and everybody—are all in 
the same building with our research station, so that when 
you go there and McCain’s is there they can walk from one 
office to the other and see federal and provincial workers; 
and McCain’s watches us like a hawk. 


Dr. Migicovsky: In other words, why do it and spend 
money when you can get it for free? And we have a history 
of having done it for free, and it is not easy to revert; it is 
very difficult because you are into a habit. 


The Chairman: What about your patent policy? 
Dr. Migicovsky: Well, we patent through CPDL. 


The Chairman: But your policy is to try to get patents 
as much as possible? 


Dr. Migicovsky: We do not put a great deal of emphasis 
on them. 


The Chairman: Because otherwise it is in the public 
domain for farmers in Canada, is that correct? 


Dr. Migicovsky: That is right. 


The Chairman: But it is also in the public domain for 
our potential competitors outside the country? 


Dr. Migicovsky: That is correct. In terms of the large 
work, that is right. There is very little of our work that 
lends itself to patents. For instance, the varieties. Some 
countries have what you would call breeder’s rights where 
they can patent a variety almost. It is not quite a patent. 
We do not have breeder’s rights legislation in Canada, and 
everything we put out is free for everyone to take. 


The Chairman: We are generous? 
Dr. Migicovsky: That is right. 


Senator Cameron: Are there many private plant breed- 
ers developing work outside of government egencies? 


Dr. Migicovsky: I do not know. Very few. 


Dr. Hamilton: There are three being supported through 
NRC founds. Dr. Migicovsky mentioned Stewart Seeds. 
Now there are other groups in the country representing 
private plant breeders, and possibly in the United States. 


The Chairman: Why would NRC support this kind of 
activity instead of Agriculture? Why would NRC support 
this? 


Dr. Migicovsky: We do not have that kind of cost sharing 
program, and NRC does it on their— 


The Chairman: Oh, it is done through their own 
program? 


Dr. Migicovsky: Yes. I sat on that committee. It can come 
in from electronics; it can come in from any form of 
industry. They came in with a program and we said, “yes, 
that’s fine” and they are developing new varieties and 
doing very well. In fact, they are doing so well that they 
thought it was a pretty profitable venture. 


Senator Bell: Does the department consider a sort of 
negative research? I am thinking here with respect to dairy 
farmers and the research that has been done—I guess it is 
through the technology they are working with. We have all 
of the shortenings, and so on. Now margarine is 
hydrogenated in Canada, as far as I know, and the dairy 
industry has told us that “It’s better with butter!” Now 
with some of this research that has been going on, it looks 
as if animal fats which are unhydrogenated are not nearly 
as bad as hydrogenated fats. That is the sort of negative 
research I mean, which might be very helpful to the dairy 
farmers if we get their products on to the market. 


Dr. Migicovsky: Well, a lot of it has been done, as you are 
well aware. The debate has been raging for a number of 
years, at least 20, as to the kind of fats that are healthy and 
as to the kind of fats that are not healthy, and whether 
butter is harmful because of its cholesterol content and its 
high saturated fat content, and as to how much research 
should be done to disprove the myth, if you will, of what 
you are talking about. A great deal of research has been 
done throughout the world, some of it in Canada, and it 
still has so much emotional content that it has not been 
completely satisfactory to me. It is not conclusive to me, 
but we are talking about health, and we are getting to the 
point of saying frequently, “Well, there is a chance that it 
might be harmful, and it can’t hurt you if you leave it 
alone; therefore cut it out.” You arrive at that kind of 
thinking. 


Senator Bell: But there is quite a bit of food technology 
that is producing questionable results, is that not correct? 


Dr. Migicovsky: Yes. 


Senator Bell: In fact, if you go back to the iron milling of 
flour instead of stone, and all the goodies, and that sort of 
thing. 


Dr. Migicovsky: This is what some people have said, yes. 
It depends on what you want bread to do for you. You 
remember that during the war we were very concerned 
about the nutrition of our population and we produced a 
grey coloured bread which was produced by excessive 
milling of the flour so that more of the bran would appear 
in the flour, and people just would not eat it. They do not 
like it; they like white bread. If they are going to eat brown 
bread, they buy brown bread; and they just did not eat this 
off-coloured white bread. You would remember this. 


Senator Cameron: Yes. 


Dr. Migicovsky: And we pushed this very very hard. It 
was more nutritious and had a lot more of the thiamine 
and riboflavin present. Then the big argument came as to, 
“Well, all right, forget it. We will just make ordinary white 
bread. It is not as nutritious, but we will fortify it because 
now we have the pure substances. We can put a little bit of 
thiamine and a little bit of riboflavin and a little bit of 
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niaicin and iron and maybe a few other minerals.” Is that 
the kind of nutrition that you should have? Well, nutri- 
tionists have different ideas about this. Bread does not 
necessarily have to be a complete food, any more than 
many of the other things that we eat. What you should 
have is a wide variety of foods which will give you perfect 
nutrition. 


Senator Cameron: You used the word “excessive mill- 
ing”. Did you mean that? 


Dr. Migicovsky: What I am trying to say is that—Well, I 
am not a miller. A high extraction flour; that is the term 
that is used. 


Senator Cameron: Yes. 


Dr. Migicovsky: You mill it to such an extent that more 
of the bran portion of the kernel comes into the flour and 
many of these vitamins, particularly thiamine and ribofla- 
vin, will be present in the bran. 


Senator Yuzyk: Is cracked wheat the result of over-mill- 
ing or under-milling? 


Dr. Migicovsky: No, That is another process, a different 
process. 


The Chairman: Well, I have the last question on the 
“make or buy” policy. You just said in your opening state- 
ment, I believe, that while you were all in favour of that 
policy, in principle, you had succeeded in getting MOSST 
to be quite flexible in applying the policy to different types 
of agencies in government. 


I suppose that what you meant by this, looking at the 
figures that you have just given us, is that it practically 
means that the “make or buy” policy, as far as agriculture 
is concerned, has not been applied? 


Dr. Migicovksy: It has been applied to the extent that it 
is desirable or possible. 


The Chairman: But it has not been possible very often? 


Dr. Migicovsky: Not to the extent that you would see in 
other departments. We do not have an automobile industry 
that can share this, or an electronics industry. I try to 
repeat and repeat and repeat that a large part of our 
industry is the food production industry represented by 
350,000 farmers who do not have the capacity or expertise 
to do the necessary research. Historically government has 
done this. In recent years in some countries large integrat- 
ed companies have undertaken research in this area. This 
has not been the case in Canada, but my feeling is that I 
would like to see them do this. And I am prepared to 
encourage them to the greatest extent possible by means of 
the make or buy program. 


The Chairman: But in so far as the policy is concerned 
at the moment, are you the one to decide whether you will 
make or buy? 


Dr. Migicovsky: No, the decision to make or buy has 
been taken. 


The Chairman: But in specific cases? 


Dr. Migicovsky: Yes, we are the people to decide whether 
we will buy or not. 


The Chairman: Does not that put you in a kind of 
conflict of interest situation? 


Dr. Migicovsky: I suppose it does, but I think we are 
honest, devoted public servants and we will carry out the 
policies of government. 


The Chairman: Oh, I was not implying you are dishon- 
est. Only politicians are dishonest. But is that not a situa- 
tion where an external review would be needed? 


Dr. Migicovsky: I would rather have an external review 
of my own program. I may be dishonest there, but I do not 
think I am. What I am trying to say is that given a program 
that we feel is worthwhile, and where there is a capability, 
there would be no hesitation on our part in going to 
Treasury Board for funds to support it. 


The Chairman: But the “make or buy” policy was not 
really designed to be a reason or a justification to get more 
funds. It involves a transfer of funds but not necessarily 
additional funds. 


Dr. Migicovsky: I told you about the difficulties involved 
in transfer. Eighty-five per cent of my budget goes for 
salaries, and if I am going to transfer any funds then I 
have to get rid of a certain percentage of my people. The 
only way I can do this is by attrition, and attrition is 
something you have no control over. It takes place by 
individuals and not by programs. In terms of programs I 
can decide to look for a company or somebody to carry 
them out. But attrition does not work in that way. It 
involves a plant pathologist here, or a physiologist there or 
an analytical chemist somewhere else. It is not a program, 
so I cannot transfer those because I have to maintain my 
program. But the fact remains that we try to look ahead to 
see what new programs we are looking at or what expan- 
sion we are looking at, and we put it into our budget. We 
name the program—it might be a swine nutrition program 
or an engineering program or a meats research program— 
and if Treasury Board will then support us and our budget 
as we have now for meats, for engineering and for repro- 
ductive physiology, then as soon as the money comes in we 
look for companies where we can place these projects. We 
set up committees made up of people from the outside— 
from universities and from industry—and they sit in judg- 
ment and look at all proposals and allocate the funds. We 
do not allocate the funds just by ourselves. We use advice 
from outside. But we have to get the money from Treasury 
Board to do it. There is no way that we have of using an A 
budget unless I suddenly chop off part of my own program. 
I am sure that if I were to do this my minister would get a 
mass of mail. He gets a lot of mail at the moment, but in 
those circumstances it would increase tenfold. For instance 
we have a man working in the wine industry in British 
Columbia. He is stationed at Summerland. Now he is due 
to retire next year and we already have letters coming in 
saying that we have to make sure that this man is replaced. 
We have not decided that we are going to continue with 
that program. It is a very small one. So perhaps we will be 
able to find a wine company who will put up some money 
there. But the wine industry itself is writing letters to the 
minister, to me, to the deputy minister, telling us that we 
have to replace this man. So you are up against this 
situation and it is one that is somewhat political too. 


The Chairman: Then I come to the related problem of 
aging of researchers within government labs. With the 
budgetary constraints you have talked about and that you 
are working with at the moment, it seems to me that since 
you cannot fire people almost inevitably you have fewer 
and fewer positions available in the research field for 
young people. I may be wrong in this, but the result would 
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be, according to my reasoning, that the average age of your 
researchers is going up all the time. I realize there would 
be a limit, of course. 


Dr. Migicovsky: Actually, our age problem is not as bad 
as it has been in other places. We thought it was much 
worse, but recently we took a survey. 


The Chairman: Perhaps this man is wrong, this Mr. 
Sahl, but he says that during their discussions they learned 
that the people in the plant breeding program are in the 
general age group of 50 years and that they would be losing 
these valuable people through normal retirement before 
very long. 


Dr. Migicovsky: In some disciplines the age distribution 
is far to the right. In others it is not as far. This does not 
concern me as long as universities are receiving enough 
support to turn out their graduate students. We would like 
to bring in more young people than we have at the moment 
and every time somebody retires or leaves then we bring in 
somebody who is young. We have even brought in people 
who have not yet received their Ph.D.’s and we have taken 
them on and then sent them back to school. We have a 
system whereby we can do this. So I am not too greatly 
concerned about this. But it becomes important when you 
talk about this aging situation that you provide to the 
universities sufficient resources to enable them to produce 
the highly trained personnel that we are going to need. 


The Chairman: But if there are no jobs, why should 
young people go into that kind of training or that kind of 
research? 


Dr. Migicovsky: I do not think I should worry about 
whether they are going to have a job or not. Let them 
worry about it like you worried about it and like I did. The 
fact remains that if I have to choose between an unem- 
ployed and uneducated individual and an unemployed 
Ph.D. I will choose the unemployed Ph.D. because he will 
find a way to make a living and to produce jobs for 
perhaps a dozen other people as well. I am not afraid of 
having too many highly trained people; this is the last 
thing in the world I would worry about. I am more con- 
cerned about having too many untrained people in this 
country because a highly trained person can do a job which 
an untrained person cannot do, but an untrained person 
cannot do a job that a trained person can do. Let the people 
worry about themselves a little bit, and let us not be too 
paternal. 


The Chairman: I am sorry, but we have been told by the 
vice-president of the Science Council that we are facing a 
crisis in Canada because of the fact that there are fewer 
and fewer job opportunities in the field of research and 
that, as a consequence of this, fewer and fewer young 
university students are choosing a research career. He said 
that if this situation continued for, I think, the next three 
years we would have a real crisis in Canada. 


Dr. Migicovsky: And what happens when that crisis 
occurs? We have had crises all the time. There is one every 
Monday morning as far as I am concerned. If that crisis 
occurs you will find that you do not have enough highly- 
trained people to fill the jobs you have, and then students 
will enter into it. 


The Chairman: Then it may take seven or eight years. 


Dr. Migicovsky: It might. I therefore say that research 
should receive more support right now in Canada than it 


does. If that is the kind of incentive required for students, 
it will produce that incentive. Research is attractive in two 
ways. First there is the interest and then there is the 
money. Obviously if there are a lot of jobs paying high 
salaries you will find more people going into graduate 
schools. Now we have fewer. We will employ whatever 
comes out, hopefully, as you give us more resources to do 
research, both in-house and at universities. If you do not, 
the number entering the graduate schools will fall off to 
the point where there will be not an excess but a deficien- 
cy. In other words, it is a supply and demand operation, 
there is an up and a down. I do not know how you change 
this. I think what the vice-president of the Science Council 
was telling you, maybe in round-about words, was that you 
must increase the amount of research we do in Canada. We 
do not do it only to hire Ph.Ds. We do it for other purposes 
of research that are served. In other words, it produces 
more knowledge which will be utilized in the various 
industries, in the various fields of endeavour in Canada, 
and improve them, whether it be health or anything else. 


The Chairman: My figures may be wrong, but I am still 
under the impression that when the NRC was before us 
they told us that the average age of their researchers in 
1968 was about 35, or perhaps a little above that, and that 
now it is over 45. I should like to know if you would have 
that kind of information for the Research Branch of the 
Department of Agriculture. I am sure you have that infor- 
mation for 1968. 


Dr. Migicovsky: I have it brought up to date. I have a 
curve of the age distribution throughout the Research 
Branch. 


The Chairman: I would very much like to have that. 


Dr. Migicovsky: It is not that skewed to the right. We 
have quite a few concentrated at the beginning, in the 
younger ranges. It falls off, and there is a fair number at 
the older ages, who are going to be retired within the next 
five or six years. 


The Chairman: 
information? 


Could we have that kind of 


Dr. Migicovsky: By all means. That curve has been pre- 
pared. We will have it sent to you. 


The Chairman: I think it should be printed. 


Senator Yuzyk: Dr. Migicovsky, I think this is a rather 
important problem that we are dealing with. Even Charles 
Lynch got excited about it and wrote an article entitled, 
“Out to Pasture.” I thought at first this was about politi- 
cians, because he is always writing about politicians. 


The Chairman: You thought it was about the Senate. 
Senator Yuzyk: Yes, or about the Senate. 


Senator Cameron: He thinks the senators are out to 
pasture. 


Senator Yuzyk: He took up the case of a researcher by 
the name of Symko, who is on the Experimental Farm here 
in Ottawa and has been doing work on plant breeding; 
apparently he has not completed his work but he has been 
retired. 


Dr. Migicovsky: Right. 


Senator Yuzyk: Charles Lynch could get no kind of 
information on whether the program that this researcher 
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had been conducting for many years, and is about to 
produce other hybrids of grains, was to be continued. 
According to my reading, this researcher was crossing 
barley and wheat, and producing even more rows of barley, 
I think. I am not an agriculturalist, but I thought it was 
rather exciting. Why does not Agriculture Canada prepare 
for this? Why retire him at exactly 65 when he has not 
completed his program and there is nobody to take his 
place? i 


Dr. Migicovsky: He retires at 65 because the law of the 
land says he must retire at 65. Secondly I can assure you 
that he is not the kingpin of this program. That program 
will be continued, and will probably be done better after 
he leaves. With all respect to Charles Lynch, he did not 
’*phone me, he did not ’phone Dr. Hamilton, he did not 
*phone Dr. Leroux, he did not ’phone anybody in the 
department. 


Senator Yuzyk: But he got excited. 


Dr. Migicovsky: Did you ask him whether he tried to 
find out? I cannot predict what Charles Lynch will write 
in his column. I do not agree with everything he writes, 
and probably you do not. He has to fill a column. Frankly, 
this was the biggest bunch of nonsense I have ever seen. 
Perhaps not the biggest, because I see a lot of nonsense. 
That is part of it. 


Senator Yuzyk: He got interested in agriculture. That is 
one thing. 


Dr. Migicovsky: But he suddenly lost interest. 


Senator Yuzyk: What I am concerned about is that this 
person will no longer be at the Experimental Farm. He can 
still conduct his experiments in, say, the United States. 
Suppose the United States wanted to use him and the 
fruits of his research here. Can he go on to the United 
States? 


Dr. Migicovsky: By all means. What happens with some 
of our researchers after they reach the age of 65 is that 
scientists are of such a breed, they are so interested, that 
they will continue to work without pay, and many of them 
do; they take their pension, we give them a little bit of 
space, we keep quiet about it; they have a spot in the 
laboratory and continue to work until they drop. 


Senator Yuzyk: But this person could not do it. Because 
he was on the Experimental Farm he could only be 
employed by, say, private plant breeders or in the United 
States if they wanted to make use of his services. 


Dr. Migicovsky: He cannot take all his genetic material 
with him; that belongs to us. I can assure you that we will 
have no trouble replacing Symko; none whatsoever. I do 
not care who it is, nobody is irreplaceable. 


Senator Yuzyk: I am just giving you one case. 


Dr. Migicovsky: Maybe a senator is not irreplaceable; I 
don’t know. 


Senator Yuzyk: After 75 we are replaceable. 


Senator Beil: If you wanted to retain somebody over the 
retirement age, presumably you could hire him as an out- 
side expert. 


Dr. Migicovsky: There are ways that you could go about 
it by special means; you can retain him. 


Senator Yuzyk: Contract work for instance. 


Dr. Migicovsky: On special request for certain purposes 
they would listen to us and we would retain him. 


Senator Bourget: With respect to the researchers in 
1968, we were told that 39 per cent of the Ph.Ds were of 
foreign birth. Is that still the case? 


Dr. Migicovsky: No. 
Senator Bourget: It has changed considerably? 


Dr. Migicovsky: Yes. Since that time we have not hired 
anybody other than citizens or landed immigrants. They 
may be of foreign birth. We do not look at where he is 
born. In fact, I could not care less where he is born right 
now, as long as he is a Canadian citizen or a landed 
immigrant. The important thing is that in the earlier years 
most of our Ph.Ds received their training outside of 
Canada, either in the United States or the United Kingdom 
or western Europe. In latter years a much larger propor- 
tion of our people have received their training in Canada. 


Senator Yuzyk: Does this apply to veterinary science, 
too? 


Dr. Migicovsky: It applies to veterinary science, too. It 
applies to all sciences. To a greater degree this is happen- 
ing. One of the remaining factors is that many of our 
people receive their bachelor degrees in Canada and go to 
the United States or Europe for their post-graduate train- 
ing, although not all. A larger proportion are receiving 
their degrees in Canada. 


The Chairman: You say you do not make any difference 
between the Canadian-born... 


Dr. Migicovsky: The Canadian citizens. 


The Chairman: The Canadian citizens and the landed 
immigrants. I think there might be a difference, however, 
and I vaguely recall our discussion in 1968 which indicated 
that there were a number of researchers working in the 
Department of Agriculture who had come from Pakistan, 
India and other such countries, while in my opinion they 
would probably be more useful in their country of origin. 
There is no discrimination involved, as far as I am con- 
cerned, but there is certainly a difference there. Of course, 
as far as you are concerned, you apply the laws of Canada, 
and that is it. 


Dr. Migicovsky: That is right. 


The Chairman: However, it would be interesting, again, 
to have an idea of the change in the situation as compared 
to 1968. 


Dr. Migicovksy: I do not think there has been a great 
deal of change. You realize that we must apply the laws of 
Canada, which we do. We also have the merit, which we 
apply. We do not look at where the applicant comes from so 
long as he is a Canadian citizen. 


Senator Yuzyk: Or a landed immigrant. 


Dr. Migicovsky: Yes, or a landed immigrant. There have 
not been that many and it seems to be exaggerated. What 
percentage do you think we have who have come from 
India or Pakistan? It would be a very small figure, less 
than 5, for example, much less. It was not only in connec- 
tion with our department, but happened in ali depart- 
ments, including the Research Council and the universi- 
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ties. We took the cream of the crop from those countries 
and many of them came through the United States, receiv- 
ing training in the American universities, emigrated to 
Canada, looked for a job and applied for it after becoming 
a landed immigrant and since they had the merit we hired 
them. I cannot say we bat 100, but we have done pretty 
well. We have one from India or Pakistan; I don’t even 
know which country he is from, but it is one of the two, 
who is now Director of the Chemistry and Biology 
Research Institute, Dr. Saha. He got there purely by merit. 
He worked at the Saskatoon Research Station for a number 
of years and is one of our better directors. You say we 
would be better to have a Canadian-born-... 


The Chairman: No, I do not say that. I say that in doing 
so, if we are doing it on a rather large scale—you say we 
are not—we are then rendering a very bad service to 
developing countries. It is related to the fact also that 
perhaps sufficient numbers of Canadians do not graduate 
from our universities interested in doing research in 
agriculture. 


Dr. Migicovsky: No, that is not the case. There are not 
that many and I assure you that most of our people who 
graduate from Canadian universities as Canadian citizens, 
irrespective of where they were born, get first call. The 
problem really is in respect of those who come to Canada 
to obtain training for a period of two years as post-doctor- 
ate fellows, for example, and return. This is the post-doc- 
torate fellowship program operated by the National 
Research Council. We used to get a number of those from 
countries in Africa, the Caribbean and so on. After two 
years they did not wish to return and received landed 
immigrant status. It is not for me to tell them to return, 
although you and I might agree that their own country 
needs them more than we. We must apply the law of the 
land I am not in a position to tell them to return to 
Pakistan because that country needs them. They would 
soon tell me where to go. 


Senator Cameron: Is it not true that some consideration 
was given to making it a condition of their research study 
in Canada that they would have to return to their own 
country? 


Dr. Migicovsky: Yes, I think this was made a condition, 
but we can make the condition and the individual does not 
wish to comply with it. 


Senator Cameron: Then he takes his chances. 
Dr. Migicovsky: He does not get a job with us. 
Senator Cameron: That is right. 


Dr. Migicovsky: He stays in Canada and obtains employ- 
ment in a university, industry or whatever the case may 
be. We have not hired these people who came to us as 
post-doctorate fellows for two years. I cannot think of any 
in recent years that we have hired. Some of them have 
come from countries where it would have been to their 
political detriment to return, and many conditions arise in 
relation to this, so we consider them differently. 


Senator Cameron: But a number come here and realize 
that in going back to their homeland they face such limited 
resources compared to this country that they do not wish 
to return. 


Senator Yuzyk: That became evident during the hear- 
ings of the parliamentary committee on immigration 
policy, at which quite a number of these appeared and 


indicated, even those from India, very clearly that their 
country could not make use of their services, so why 
should they be forced to return? 


Dr. Migicovsky: That is right. 


Senator Yuzyk: Of course, we must understand some of 
these problems. However, in my opinion our policy in 
general has been good and we have not encouraged it as 
such. 


Dr. Migicovsky: We also endeavour to be as tactful and 
kind as possible, as it is a very difficult area. 


Senator Cameron: They realize after spending three, 
four or six years in Canada that there is this difference. 


Dr. Migicovsky: Life is a lot better. 


Senator Cameron: Yes; they would be returning to a 
deprived situation, really. 


Senator Lang: With respect to the research program of 
the department, Dr. Hamilton mentioned that he could 
outline the present objectives and goals. I presume you 
could do that also with respect to the objectives and goals 
which existed in 1968. Between 1968 and the present there 
has been a considerable change in the world’s food picture, 
I think you will agree. The world consumption is rising as 
the population explodes and we are faced with energy 
shortages and, most recently, potential climatic changes. In 
view of those facts, have the goals and objectives of the 
department changed since 1968 with respect to research 
work? 


Dr. Hamilton: That is quite a big order. However, we 
should bear in mind that in 1968 we did not have goals and 
objectives formally structured and established as we have 
now. It was about 1969 or 1970 that all departments of 
government were asked to see if they could put into place a 
program of objectives and goals, programming, planning 
and budgeting and so on. Agriculture Canada through the 
research end decided it could give it a good try. We fought 
that since 1969 within our own organization. It has been 
tough, because people in research are afraid that someone 
will tell them how to do something that maybe they should 
be creating out of their own minds. However, we have 
gradually sold this whole concept, so that we are establish- 
ing objectives in line with our appreciation of the produc- 
tion problems and the restraints on production. We have 
fought the battles of focussing those objectives, by com- 
medities largely, except for a very few which we cannot 
pin to commodities such as water and land resources and 
things of that nature. 


The Chairman: And soil. 


Dr. Hamilton: And soil. We have one of the very, very 
few examples of management by objectives being put into 
operation. In my opinion, the reflection of it today com- 
pared to 1968 is certainly clear. In 1968 we did not have 
such strong oil-seed objectives as we have today, whether 
it be for sunflowers or rapeseed. I do not believe that with 
respect to forage crops in 1968, we were thinking as we do 
today that there should be a doubling of production in the 
country, so we have increased that to quite an extent. 


There was tremendous difficulty with respect to hor- 
ticultural crops because, as you know, this country covers 
every climatic range possible and is in the northern end of 
the continent. There was such a variety of objectives 
throughout the country during the opening up and build- 
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ing of it. It was desired to do something in horticulture 
close at home. It was adapted to the different areas such as 
the apples in Nova Scotia and B.C. which caused quite a 
horticultural industry to build up. What have we been 
doing since 1968? Trying to lower the total professional 
man-years in horticulture. It is very difficult, but we have 
tried to lower them, so there is a reflection there. The 
horticultural research that was done in Ottawa has now 
been moved to Quebec and some to central Ontario. Many 
of these changes have taken place. We have realized that 
little efforts such as trying to do something with respect to 
dairying in the Gaspé would get us nowhere at all in the 
big picture. We negotiated with the Quebec government to 
pull out of that program. We have concentrated and con- 
solidated much of our animal research in the country, more 
so than we have in the area of crops. We have consolidated 
animal research because through consolidation we can put 
better teams together. We put the whole Maritime animal 
research program into one place, all the poultry research in 
another place. In 1968, all those stations were carrying on 
these various activities. We have now consolidated 
everything. 


Dealing with the Prairie region, again we have con- 
solidated a lot of our animal work and poultry work. 
Research in the area of cereals has continued at several 
locations. All these things are planned 15 or 20 years ahead. 
We know what is coming. We know what it takes to put it 
together, and the job gets tougher and tougher all the time 
because more and more requirements enter into it. 


In terms of land, we have to think of what we have to 
produce for our own population, as well as our export 
market, and what we may be called upon to provide in 
terms of aid. Certainly, we have to have a land inventory. 
We have to be able to classify our lands. We have to be able 
to provide recommendations on land use from a base of 
data from which we can interpolate, and have the types of 
soils adequately described so that productivity capabilities 
can be predicted with some reliability. 


We have to have our lands classified in such a way that 
the classifications are meaningful whether you are talking 
about lands in British Columbia or lands in Prince Edward 
Island. We have put a great deal of effort into land 
resource development. Only yesterday, we awarded, 
through the Department of Supply and Services, $200,000 
worth of contracts to chosen performers who can help us 
get some of this data on land resource capability, and this 
covers the whole country. This is a continuing process and 
we are developing it as fast as we can. 


The Chairman: We have been told in Ontario for several 
years now that we do not really have any recent study on 
land use. As you know, there is also a great deal of fuss 
about the best arable land in Ontario being withdrawn 
from agriculture. How much do we know about this area? 


Dr. Migicovsky: There are a great many studies on land 
use. There is much disagreement as to what to do about all 
that is known, and it gets into a tremendous number of 
different vested interests, extending from those who hold 
the lands to political interests. 


The Chairman: The Department of Energy, Mines and 
Resources claims it has a responsibility to carry out and 
maintain land inventories. 


Dr. Migicovsky: There is an interdepartmental commit- 
tee on land use. The lead department is the Department of 
the Environment. The Department of Energy, Mines and 


Resources, the Department of Agriculture, and other 
departments, are represented on that committee. We play a 
very key role. We have a departmental committee on land 
use which has responsibility for this interdepartmental 
committee. Obviously, our great interest is in the retention 
of agricultural lands. 


As you are aware, land is a provincial responsibility. The 
federal government, however, has an impact in terms of its 
policies and the techniques employed in any decision as to 
land use. For example, a 1,000-acre farm on the outskirts of 
Calgary, as development land, is worth $2,000 or $3,000 an 
acre, and as agricultural land, $200 an acre. If you own that 
land, you would be very upset if it was zoned agricultural. 
So, in addition to the scientific problems as to the best use 
for a particular piece of land, you also get into the socio- 
political problems. 


Senator Bell: What provinces, apart from British 
Columbia, have introduced a land use restriction in terms 
of agricultural needs? In British Columbia one cannot sell 
farmland without permission of the provincial govern- 
ment. 


Dr. Migicovsky: As of this time, I do not believe any 
other province has instituted such a restriction. 


Senator Cameron: I thought Nova Scotia started that. 


Dr. Migicovsky: The Province of Nova Scotia has talked 
about instituting such a program. Prince Edward Island 
has such a program, but it relates only to foreign 
ownership. 


Senator Yuzyk: The Province of Saskatchewan, also. 
Dr. Migicovsky: Yes, but there is no real policy in place. 
The Chairman: Perhaps Dr. Hamilton could continue. 


Dr. Hamilton: I should like to give one or two more 
examples, because the program that we are developing, not 
only with our own resources, but knowing what the think- 
ing is in the agricultural industry, in very close association 
with provincial governments and universities, is under 
great change all the time, but it cannot go around sharp 
corners. It goes in well thought out directions. 


We need only look at what has happened in the beef 
industry since 1968 and what can still be done. The whole 
world is of the view that waste products, whether from 
pulp and paper mills, the agricultural industry, poplar 
trees in Saskatchewan, or whatever, warrant much more 
research with a view to utilizing these materials in the 
feeding regimes. We are going to approach this by contract. 
We feel that it has to be done, but we cannot simply take 
anything that comes along. We have to determine what has 
to be done to make a total program and then put it out to 
contract. The contractors are starting to appear on the 
scene. Some of them have got stronger during the last two 
or three years knowing that one day we are going to be 
awarding these contracts, so we have to prepare for this 
together. 


Senator Yuzyk: Would this also apply to the use of 
garbage? 


Dr. Hamilton: Yes, and to animal waste. 


Dr. Migicovsky: There are some very serious health 
problems associated with animal waste, and these, too, 
would be involved. 
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Dr. Hamilton: We need only look at those things that 
have already turned our whole research program in beef 
into another kind of effort, such as the foreign cattle 
breeding evaluation program that this department has 
been called upon to carry out on several of the foreign 
breeds that have been brought into Canada. It takes 10, 15, 
20 years to determine whether these foreign breeds, in 
crosses with our English breeds, are economically valuable. 
We have to determine their value in terms of gain. We have 
to determine the rate of gain in Manyberries, Alberta 
compared to the rate of gain in Brandon, Manibota. The 
rate of gain in the two places is proving to be different for 
some of these animals. Who is going to obtain all these 
figures and sort them out? What about two or three-way 
crosses? We are involved with four or five breeds and we 
have three main stations consolidating the research, those 
being at Lethbridge and Lacombe, Alberta, and Brandon, 
Manitoba. This is our big push throughout Western Canada 
in foreign cattle breeding. 


We stopped our investigation on a similar subject in the 
province of Quebec. We went far enough, and the Province 
of Quebec officials agreed with us that, in their setting, in 
connection with the great predominance of the dairy 
industry in Quebec, cross breeding for beef production 
need not be pursued further. We knew how far we had to 
take it, and we stopped. 


Dealing with poultry breeding, a great deal of the 
research is carried out by industry, although we provide a 
lot of the background material on genetics, and so forth. In 
this area, too, we have consolidated our work. There are 
very few stations where we do poultry research now, but 
the answers are there for wherever they are needed and, 
therefore, we can consolidate. We put the whole Maritime 
research program into one consolidated effort so that each 
station takes responsibility for a certain area for the whole 
Atlantic region. 


These are the kinds of things that have been done. 


Dealing with fur-bearing animals, we decided the way in 
which to have a better program was to contract it out. 


I could list all our main objectives and give you the 
goals. There are about 60 of them. We report on them each 
year and are constantly surveying them. If we come to a 
point when something should be changed or might come to 
an end, or a point at which the program should be institut- 
ed again for a further period of years, then a very good 
assessment is given. We also have out program review at 
the end of every year where we get together with the 
directors and their staffs and our group of specialists and 
account to ourselves, to our branch, to our department, as 
to the kind of job we are doing, and call the tune accord- 
ingly. We are very hard on ourselves in that regard. 


The Chairman: Who is selecting the objectives and the 
goals, and how? 


Dr. Hamilton: The objectives and the goals are selected 
by a lot of dialogue, a lot of argument, a lot of consultation. 
Really, I think the stations and the people working there 
have got to take the lead, but we have got to take a look at 
the overall. 


Now let me, just before I finish, say this: In Saskatche- 
wan and Alberta they have asked, because they are won- 
dering about some of their goals or some of the directions 
in which they are going, what they should do about nitro- 
gen research. Considering the energy problem, considering 
the price of nitrogen to agriculture, what should they do 


about forage research, et cetera. What should the total 
program be at the new station at Lethbridge, Alberta? 
They have asked myself, their operations director and four 
of our specialists to come and spend the best part of a week 
at Saskatoon and Lethbridge to really look at the goals 
agreed upon for the next three to five years. Out of that is 
going to come a consensus, there is going to come a judg- 
ment, about the best path to follow. We will plan it 
together. 


The Chairman: Is there any involvement by manage- 
ment at that level? By the deputy minister? 


Dr. Hamilton: Not by our deputy minister. 


Dr. Migicovsky: It goes as a recommendation to my 
office, and we sit down with an executive, of which Dr. 
Hamilton is a member, and we adopt it or change it. Then 
we have to go into budget, and we decide what we are 
going to go for. 


The Chairman: But when do you consult your council? 
Dr. Migicovsky: The Research Council? 
The Chairman: The Canadian... 


Dr. Migicovsky: The Canadian Research Council at this 
stage is now developed to the point where they are 
involved in this kind of operation. The Canadian Agricul- 
tural Research Council has just come into existence as of 
this last April. Their terms of reference do not necessarily 
include this overall recommendation to us. 


We get recommendations from them and from all 
Canada committees which we take into consideration 
when we develop our goals, but there is no authorative 
operation of any kind; it is all advisory. The Canadian 
Agricultural Research Council could on its own study 
rapeseed, for example. They will come up with a recom- 
mendation that there is no point in trying to make rape- 
seed meal a human food by virtue of the fact that it 
contains certain glucosinilates and therefore the chances 
of eliminating these glucosinilates are not there. Or they 
might advise: Yes, we think we should do more research to 
breed out the group of glucosinilates or process them out 
and work towards making rapeseed meal an equivalent of 
soyabean meal, an article of human diet. They could 
recommend that. We may take that recommendation into 
consideration and try then to move our resources into that 
area. Or alternative now is if we have a university or an 
industry—and the pilot plant corporation might provide 
this—where they are prepared to do certain research on 
rapeseed, we could give them a contract to handle a piece 
of that particular program. That is how our thinking is 
now, and where we can find an industry which will do a 
piece of it, this is the direction we will take. Where we can, 
we will go to a university, or we will do it ourselves insofar 
as we have the flexibility to move resources. 


The Chairman: But the council will be more and more 
involved as an advisory capacity. 


Dr. Migicovsky: In their advisory capacity, this is what 
we are hoping. 


Dr. Hamilton: You know, I think personally, that our 
department could make greatest headway in contracting 
by doing it mainly with those who want to do it, and who 
are capable, and willing and able to do it, namely with the 
universities. 
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Dr. Migicovsky: You see, with the kind of work we do in 
research in agriculture, a good deal of the contract research 
that we give to the universities at the same time enables 
them to train the wholly qualified individual, the Ph.D. 
Not all of it, but a good part of it, and really they treat it 
much like a grant, except it is a contract that will run for a 
period of X years. The university now has to be very 
careful that it does not become a research arm of the 
federal government and that it retains its status as a 
university, because they are the only ones who can stand 
up and criticize the government without fear. I cannot, but 
they can. 


The Chairman: But there is no great danger of that at 
the moment with the kind of money that they are 
receiving? 


Dr. Migicovsky: Well, it is increasing, considering that 
from the initial $400,000 they are now getting over $2 
million, over a period of a few years. We look at it in that 
way. We have made progress. 


Dr. Hamilton: We cannot manage any faster. We have 
had to learn a lot about how to contract and manage, and 
some of our people, I think, are almost doing it too fast. 


Dr. Migicovsky: Yes. 
Dr. Hamilton: But to do good work. 


Senator Bourget: Are the universities doing mostly 
basic reasearch? 


Dr. Migicovsky: In the faculties of agriculture, I do not 
classify it as such. There is some of it, because as agricul- 
ture it is obviously highly oriented and there are people 
who will say that as long as it is oriented it is not basic. 


It depends on how you define your terms. Certainly, the 
research has to be relevant to agriculture, if it is done in a 
faculty of agriculture. So the moment you say it is rele- 
vant, it is not basic any more, because obviously some 
people think that basic research is simply what you call 
curiosity-based research. Well, that means that an 
individual scientist can get a very bright idea in the middle 
of the night and, whatever it is, he can go ahead and work 
on it. I am not against that. I think that should be done at 
universities, or a certain amount of it—as much as we can 
afford; but I do not think very much of it takes place at the 
faculties of agriculture. I am not against it. 


Senator Bell: Could I ask another question on the con- 
tract situation, where Supply and Services enters into your 
picture, how long have they been with you, and are they 
efficient or a block? 


Dr. Migicovsky: They are our business agents. 
Senator Lang: A block? 

Dr. Migicovsky: They are not blocks at all. 
Senator Bell: Are they efficient? 


Dr. Migicovsky: Oh yes. On occasions they will write a 
contract a little bit too generous and we will change it. It 
cannot go through unless we O.K. it. They act as our 
broker. 


Senator Bell: And how long have you been working 
under that system? 


Dr. Migicovsky: It is about three years now. 


The Chairman: Since it was first initiated in 1973, I 
think? 


Dr. Migicovsky: I think so. 


Senator Bell: So that is long enough to see whether they 
are a help or a hindrance? 


Dr. Migicovsky: I run into this almost always in my 
conversations with people from DSS. They will measure 
their success by the amount of money they are able to 
spend on contracts. I will measure my success by what you 
get for the money you spend on the contracts. 


The Chairman: Yes. 
Dr. Migicovsky: But that is a difference. 


The Chairman: Once your goals and objectives have 
been determined, then I suppose that a certain number of 
projects are being examined. Who initiates the programs to 
reach the goals and objectives? 


Dr. Hamilton: Within our setup, what we manage in 
Ottawa are the national objectives and the national goals, 
about 60 of them; scientists at stations do research related 
to one or more of the national goals, through pursuing a 
station goal, which fulfills part of a national goal. There 
may be one, two, three, or more station projects, on a 
station goal. 


The projects are initiated by the workers themselves, by 
their director, and the report that comes in every year is 
management reporting to management—the director 
reports to us on how he has made out, and how the 
progress is related to the attainment of national goals. We 
think that is the only way to run it. You can never say that 
we are telling people how to run it. 


The scientist can use his abilities to the fullest. The 
challenges are all there. We are only saying what we will 
support. We will keep track of what Canada should be 
attempting. With the small population we have in Canada 
and all of the corners that we have to cut in competition 
with others we think national planning of our research 
program in necessary. This has been our history in Canada, 
to manage pretty closely. We are quite different. We are 
different from Australia, and we are different from the 
United States, and I do not think we have to take a back 
seat to any one as to what we are doing to serve the 
industry. 


The Chairman: And what kind of criteria or method do 
you use to evaluate the output of research? 


Dr. Hamilton: Well, the output of research has to be 
evaluated from the standpoint of program. Our present 
deputy is always asking that question, and I think we are 
getting the performance indicators really tuned up more 
and more all the time. And the evaluation of research has 
to be just that. You cannot mix it up and say, “Measure 
what is happening out in the industry.” We have to evalu- 
ate research data on new rapeseed varieties, not whether 
the farmer is getting out of them all the potential that is 
there. If we are trying to increase the rate of grain in a 
certain cross-breed—a three-way cross in animals—in a 
certain time period, then that figure is what is going to be 
measured. Now whether you measure a particular scientist 
as to whether he is an outstanding scientist, a fair scientist 
or a poor scientist, that can be measured through his 
output of scientific data, published reports, interaction 
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with the industry and a lot of different criteria of that 
kind. 


The Chairman: But you feel that you can still improve 
your indicators or your measurements? 


Dr. Hamilton: Yes. 


Dr. Migicovsky: It is a very difficult area because every- 
body has different ideas. Are we going to look at the 
complete end-point of the research or some place in be- 
tween? You can produce a very scholarly research paper 
that would be published in one of the journals, and cer- 
tainly that is to your credit and it is one of the perform- 
ance indicators. On the other hand you can produce a 
variety which in five years which will increase the yield 
by a factor of 20 per cent to the farmer. That is another 
performance indicator. Or if you are looking for a new 
method of control of an insect and somebody gets the idea 
of introducing the sterile male technique and after several 
years it is successful, that too is a performance indicator. 
The amount of fruit it will save in the case of a pest 
epidemic is another performance indicator but that is fur- 
ther down the line. You have to employ all of these. How 
much technology transfer has taken place? How much 
advice have you given to farmers that the farmer has 
benefited by? Talk to Senator Hays. I can assure you that a 
good deal of his success is due to the fact that he knew the 
people of Lethbridge and Lacombe and talked to them 
frequently. And he is a very successful farmer. 


The Chairman: Even before he was 
Agriculture. 


Minister of 


Dr. Migicovsky: Even before he was Minister of 


Agriculture. 


Senator Bourget: We were told, when you appeared 
before the committee in 1968, that in the latter part of 1960 
you had established what you called a national farm 
accounting and farm management system. What kind of 
success have you had? We were told at that time that this 
kind of system would be a very useful one to have. 


Dr. Migicovsky: This has been established and is still in 
operation. It has been reduced somewhat because it is 
becoming more specialized. It is a service to the farmers. 
This is not in the area of research at all and it is operated 
by our production and marketing people. It is called 
Canfarm. 


The Chairman: But you were hoping, so far as I can 
recall, that this could be used to provide better transfer of 
the results of your research to the farmers. 


Dr. Migicovsky: That is correct. 
The Chairman: Is it working? 


Dr. Migicovsky: It is working well for those farmers who 
are prepared to take advantage of it. Very often this sort of 
thing is a two-way street. It takes time. But this has been 
consolidated and I think it is successful. But we have to 
wait a few years before we can say that it is a resounding 
success. I think we can show a number of farmers who 
have benefited by it but whether we have reached the 
number that we would like to reach, I am not sure. 


Senator Bourget: Have the provinces played any role in 
that? 


Dr. Migicovsky: Yes. It is one of the services rendered to 
them. 


The Chairman: I am sure you are trying your best and 
this is a very difficult area—this whole area of the transfer 
of the results of research to the users—but I know that in 
the Fisheries Research Board, as a result of the study that 
was done, it was discovered that they had no proper infor- 
mation system for users. If we are spending a great deal of 
money on research and the results are read just by other 
scientists and not by the users, then it is not really very 
useful. 


Dr. Migicovsky: Yes, and I made that point in my open- 
ing statement. The transfer of technology, of course, is 
shared by the provinces and by ourselves. It is essentially a 
responsibility of the province but nevertheless we assume 
a responsibility by means of our information department. 
We put out pamphlets and we go on radio and television. 
We do everything we can using the media to transfer the 
information to the farmers. In addition our stations always 
have a number of field days and farmers can come there 
and talk to the scientists and they hold small seminars and 
short courses and things of this nature. But the largest 
amount of technology transfer does take place and should 
take place via the provincial extension department because 
they have their agricultural representatives who are sup- 
posed to roam the country and talk to the farmers either 
individually or at meetings. They must be in touch with 
the research operations going on at universities and at our 
places, and in many of our places we have such people 
living with us and they have offices in our own establish- 
ments. For example the provincial department of agricul- 
ture built the building in Fredericton and the same thing is 
happening in Charlottetown. Our new building at Kent- 
ville is being built in the same way and the same thing 
applies at Harrow and Lethbridge. In so far as possible we 
try to bring in the extension people with us so that they 
can carry the message and in addition we use our own 
media to transfer the technology. I think we have been 
reasonably successful, and I think one of the measures is 
this; how long does it take from the time we register a 
variety to the time it is being grown, and this is usually 
two years. 


The Chairman: Has the time lapse been declining over 
the years? 


Dr. Migicovsky: Yes, it has, over the years. Often we find 
that the farmers want the thing before we are really ready 
to give it to them and sometimes they get it at that stage 
and we are a little bit leery about it because we have not 
quite completed it. Fredrick wheat is a good example. By 
the time we registered it almost all the wheat grown in 
Ontario was Fredrick wheat. 


Dr. Hamilton: About three years after it was put out it 
was on 85 per cent of the acreage. Cereal grains, whenever 
we put one out, the farmers are convinced that they must 
have it because it is good. They almost beat down our doors 
to get it. But with forages we are worried. Grass is still 
grass to too many people. We can put out better forage 
varieties but people are terribly slow to take to it. People 
just canriot see it in terms of return of pasture. People have 
the idea that grass is grass and that is all there is to it. A 
lot of the extention publications which come out every 
year arise because we have sat with the provincial people 
and contributed data and helped write the publication. We 
have had a long history of working together and doing 
these things. 


Senator Yuzyk: It may be that I am whipping a dead 
horse, but Information Canada is not almost phased out 
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completely. Using agricultural terminology, what appeared 
to be a good crop now turns out to be a weed. What use did 
Agriculture Canada make of Information Canada when it 
did exist in its meteoric career? 


Dr. Migicovsky: Well, we probably did not do justice to 
it, and I do not know where the fault lies and so I am not 
going to point the finger at anybody. We had an informa- 
tion department that was operating, and we have small 
set-ups, information set-ups, throughout where we had 
direct access to our clients. We did not think that Informa- 
tion Canada had that kind of access in the rural commu- 
nity. Obviously anything that we published to be distribut- 
ed was given to Information Canada for distribution. But 
it is rather like putting it in a library; it is there and if 
people want to use it they can come there and use it. 


The Chairman: Most of the other departments did the 
same thing. 


Senator Yuzyk: So you are not sobbing for Information 
Canada then? 


Dr. Migicovsky: I am to a degree, because I think there is 
a place for Information Canada. I think there is a strong 
place for it, but that is another subject. 


The Chairman: For the next government. 


Senator Lang: I have become very toxicity conscious 
during the last three days. Firstly, there was an article in 
the Globe and Mail.about that syndrome that you referred 
to in New Brunswick. 


Dr. Migicovsky: The Rye’s syndrome. 


Senator Lang: I learnt yesterday that NRC had given a 
very large grant to a hospital in Rochester, a United States 
hospital, concerning metal toxicity. 


Dr. Migicovsky: They are worried about mercury. 
Senator Lang: Then there is the blue tongue in B.C. 


Dr. Migicovsky: Also, there are these abnormal births in 
southern Ontario. 


Senator Lang: At Windsor. Are there any other acute 
problems such as that in New Brunswick, if there is any 
truth in the article? Are there any other situations compa- 
rable to the New Brunswick one extant in Canada today? 


Dr. Migicovsky: Not to my knowledge. There have been 
similar outbreaks of the type they call Rye’s syndrome—it 
is a syndrome, not a disease—occuring in other parts of the 
world with different factors involved other than what Dr. 
Crocker observed on his mice, if you read that article. It is 
a subject that concerns me greatly. I am afraid that we are 
going to run into new things. The reason why we cannot 
explain them is simply because we are ignorant. We are in 
the same position that civilization was in several hundreds 
of years ago when they had epidemics such as the bubonic 
plague and thought it was God knows what. 


Senator Lang: An act of God. 


Dr. Migicovsky: You can call it an act of God, if you will, 
but my kind of god does not do this. But we do it, and we 
do it without being aware of it. What I think we are going 
to need, and hopefully will come to, is to go to government 
and sell them on the idea that there is a great need for a 
capability to get all the basic information that is required 
so that we can understand these events when they occur. 


Without understanding we cannot do anything about them. 
I cannot guarantee that we will be able to do anything 
about them if we do understand them, but at least let us 
start to try to understand them. I think we are dealing 
with a phenomenon of which we know nothing. I am 
talking about the possibility of several events occurring at 
the same time, and we do not know enough about each one 
event. We are spraying, and although we test all the sprays 
we perhaps do not know the methodology to carry forward 
to see whether this is at the bottom of, say, the Rye’s 
syndrome. We really do not know. The experiments that 
Crocker carried out were anything but conclusive. They 
were on mice. We did not know what the doses were, and 
we found similar diseases occurring with things that had 
nothing to do with the spruce budworm spray, or with the 
particular virus that Crocker tested. 


This is a very complex subject. I do not think we have 
the expertise in Canada. There is not enough expertise 
throughout the world for that matter, and not enough work 
is being done. I have grave concerns about the manner in 
which we are living today, that we are going to precipitate 
events which could be very tragic. I think we should start 
investigating now, getting money into the universities, at 
least to train people to be capable of studying this particu- 
lar subject. It has to be on an integrated basis. It is nota 
single discipline; it is not just chemistry. 


The Chairman: Not even on a national basis. 


Dr. Migicovsky: I think at the start we should put suffi- 
cient money into two universities. I am afraid they might 
force us to spread it thinly. I hope they do not. At most 
there should be two places, with sufficient funds to build 
up an integrated program at those universities in order to 
utilize the various disciplines required. It will have to be 
associated with the medical schools; it will need analytical 
chemistry, biochemistry, pathology, epidemiology, and 
agriculturalists and environmentalists to work with them, 
to say nothing of computer programs. 


Senator Lang: And NRC. 


Dr. Migicovsky: It takes in everything. We are now going 
to talk about it, but I agree with you that it is a subject of 
great concern. 


The Chairman: Are there any other questions? ...I just 
want to put a final question. I want to quote you. You said, 
I think some time last year, that the Prairie soil had about 
one-third less nitrogen than it had 20 years ago. Does this 
worry you, and what is being done about it? 


Dr. Migicovsky: Obviously, so long as we have nitrogen 
fertilizer we can make it up. What worries me is that the 
price of nitrogen fertilizer might go up. Efforts are now 
being made; there are expanding programs at NRC and 
within our own operation, and in encouraging universities 
to go into this general subject of nitrogen fixation. As you 
know, a legume fixes gaseous nitrogen by virtue of an 
enzyme system. We think we can do something along this 
line and be able to save some of our nitrogen fertilizers by 
introducing into our food crops a capability of utilizing 
nitrogen from the atmosphere that is being fixed and 
introduced into the soil. 


The Chairman: There is nothing left for me but to say 
thank you very much indeed. We have had a good session. 
As you can see, we would have had a lot of other questions, 
I am sure. 
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Dr. Migicovsky: It has been my pleasure. very grateful for your appearing before us at this unusual 
time of the year. Thank you very much. 

The Chairman: We have to proceed with other agencies ee ee op ha nm oae Mrs Chena 

this afternoon and during the remainder of the week. I Dz; Migicovery: ede 


want, on behalf of my colleagues, to tell you that we are The committee adjourned. 
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APPENDIX “27” 


Minister 
Agriculture Canada 


February 10, 1976 


Senator Maurice Lamontagne 
The Senate 
OTTAWA, Ontario 


Dear Mr. Lamontagne: 
Science Policy and Futures Studies Activities 


I note in your letters of September 23, October 16, and 
November 17, 1975 that a Senate Special Committee on 
Science Policy will consider and report on Canadian gov- 
ernment and other expenditures on scientific activities, 
and matters related thereto. 


The Research Branch of Agriculture Canada is, as you 
know, the largest research organization in Canada. It has 
been actively engaged since 1969 in organizing its total 
program according to Management by Objectives planning. 
It has been very successful in bringing about an MBO 
orientation to its-total program, involving some 47 research 
establishments. 


The Research Branch is now assessing present policies 
and preparing recommendations on its future role, as one 
of the strong forces in Canadian agriculture. We have not 
yet completed this review. 


I am forwarding the following documents: 


1. A document recently prepared on the current program 
of the Research Branch. Five copies are attached. You 
will note concise statements on research objectives, by 
commodities and special programs, along with a state- 
ment of the goals under each objective and the profes- 
sional man-years devoted to each. In the document you 
will find statements describing our methods of plan- 
ning, managing, evaluating, and updating programs. 
There are also statements on important, new or 


expanded lines of research endeavour which are, more 
or less, still in an advanced stage of consideration, 
namely: 


Projections for 
—a food program 
—a water program 
—an energy program 
—an international activities program. 


2. Nine case histories of significant, completed research 
projects as requested in Volume I of A Science Policy 
for Canada, page 297. 

3. A description of our Operating Grants Program with 
universities, our Contracting Program with industry 
and universities, and Agriculture Canada’s Extra- 
Mural Research Program with universities. 

4. A Research Branch Report by programs 1974. 

5. A Research Branch Report by stations 1974. 


I trust these documents are pertinent to your study and 
provide the most helpful way of gaining insight into 
Agriculture Canada’s research thrust. Should you require 
further information or additional copies, please advise. 


It is my understanding that information pertaining to 
personnel matters, and to budgets and expenditure pat- 
terns, have been furnished by the Ministry of State for 
Science and Technology. Again, should you require further 
information, please advise. 


It is also my understanding that comments on recom- 
mendations made in Volumes II and III of Science Policy 
for Canada have reached you through MOSST. Similarly, 
responses to some questions in your October 16, 1975 letter 
have been made by Treasury Board. 


We judge that these documents will be of direct help to 
you in the study described in your letters. 


Yours sincerely, 


Eugene Whelan 
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December 9, 1975 


RESEARCH BRANCH PROGRAM 
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THE RESEARCH BRANCH PROGRAM 
Concepts 


The Research Branch is organized to solve current and 
anticipated agricultural problems in the many soil and 
climatic zones of Canada. Its programs are designed to 
determine optimum conditions of soil and climate for spe- 
cific crop and animal production; to create new and 


improved varieties of crops and animals; to reduce losses 
caused by diseases, weeds, and insects; to improve crop 
management techniques and animal husbandry through 
biological and engineering studies; and to develop new and 
improved methods for the preparation and preservation of 
food. This program of research is carried at 47 stations and 
experimental farms across the country. 


As a guiding philosophy for its mission in research the 
Branch operates within the following broad aims: 


—To ensure an efficient, stable and profitable agricul- 
tural industry in Canada. 


—To ensure the adequate surveying, conservation, judi- 
cious use, and proper management of natural resources 
essential to agriculture. 


—To develop new knowledge and improved technology 
that will ensure the efficient production of an adequate 
supply of food and agricultural products of the desired 
form and quality. 


—To conduct research and provide support for other 
branches, departments and agencies in activities of nation- 
al concern. 


—To encourage and assist research programs within de- 
veloping countries and the training of their technologists. 


Since 1969-70 the research program has been organized 
by objectives and goals under the philosophy of manage- 
ment by objectives. The Research Branch readily adopted 
this philosophy of managing by results because it ensures 
forward planning and budgeting of resources. It also 
ensures better communication and makes possible a fuller 
appreciation of priorities. At the same time it stresses the 
need for the involvement of scientists in goal-setting for 
greater achievement. Thus the primary role of the Branch 
is stressed in terms of priorities within its mission, and in 
terms of high standards for the research. 


The objectives and goals of the Research Branch support 
the objectives of the Canada Department of Agriculture, 
which, in turn, support the missions of the government 
(see figure 1). For each Branch objective there is a pro- 
gram, i.e., a plan of action for research. This program is 
subdivided, in most cases, into programs leading to the 
attainment of Branch goals. The Branch goals are based 
upon establishment goals. Each establishment goal has a 
program of research consisting of one or more projects 
initiated by scientists. As might be expected, projects often 
contribute to more than one establishment goal. Coopera- 
tive research projects and programs involving several sta- 
tions are also common. 


The Department of Agriculture is organized into five 
operating branches: (1) Economics, (2) Food Systems, (3) 
Health of Animals, (4) Production and Marketing, and (5) 
Research. The Research Branch cooperates directly and 
indirectly with the other branches for the attainment of 
common Departmental objectives. The Research Branch 
provides technical advice for some branches and receives 
much in return. Staff members from Economics and Health 
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of Animals are associated directly at some Research 
Branch establishments. 


Classification of Research 


There are many ways to classify or record research and 
thus many ways in which objectives may be written. In the 
Research Branch, commodities of crops and animals were 
chosen as the basis for formulating objectives because they 
provide real targets for assessment and accountability and 
some realism in a cost-benefit analysis. They also show 
that the research of the Branch is mission-oriented. Other 
objectives were written to cover resource programs such as 
biosystematics, land and water resources, and environmen- 
tal quality. 


A program of research leading to the attainment of a 
particular objective is, in most cases, a combination of 
research by scientists trained in specific disciplines. Prob- 
lem solving then, often becomes a matter of the multi-dis- 
ciplinary approach. A block diagram, which illustrates the 
extent of research in cereal crops, is given in (figure 2). 


When there are problems common to several crop kinds 
and specific within one discipline it is possible to formu- 
late some programs on a discipline basis. The research 
components can be displayed by a matrix or grid (see table 
1 from Future Agriculture Research Mission document, 
1974 data). Detailed inventories are prepared and issued 
annually displaying research goals (and thus programs) by 
disciplines and secondly by stations. Another sort by the 
computer lists the establishment goals. Finally ll 
individual projects are coded by objectives and goals and 
are catalogued for cross references. 


Program Review 


Implicit in all good management procedures is a periodic 
review of progress. Since 1971 the Branch has conducted an 
annual review of all research programs. This review begins 
at the establishments and ends in an assessment of the 
program at headquarters. Reports are prepared for submis- 
sion to the Department and as a means of communication 
within the Branch. 


The Program Review report issued by the director of 
each establishment is a report of stewardship for the pro- 
grams under his responsibility. It deals with both ongoing 
programs and those for which a termination or “target 
date” has been reached. It predicts adjustments in man- 
power and resources and is the chief means for projecting 
future requirements in professional manpower. New pro- 
posals for research or major changes of programs are docu- 
mented on special forms. 


The process of program review at headquarters is the 
responsibility of a staff group of research coordinators. 
They are appointed on either a commodity or disciplinary 
basis and serve as advisors to line management of the 
Branch. They include about 15 scientists, and their 
specialities are such that they can provide a reasonable 
degree of detailed knowledge and expertise in their area of 
responsibility. All have been working scientists who have 
established national and international reputations in 
scientific research. Since directors of individual research 
stations and line managers have also been promoted from 
the ranks of working scientists, the combined backgrounds 
of these individuals provide a sound basis for research 
policy decisions. 


The Program Review culminates in a research report by 
programs (copy available). 


Performance Indicators 
Projects 


Basic to accountability of the Branch programs is the 
research project. For it, performance indicators can be 
written which are quite specific and measurable. They are 
in fact the stated goals of the projects. However, it should 
be stressed that success in research is uncertain and fre- 
quently negative results are attained which have value. A 
proper balance in emphasis must be maintained between 
quality of research and success in goal achievement. 
Performance indicators for projects normally are disci- 
pline oriented. Two examples follow: 


1. By 19—to incorporate genes for low erucic acid into 
rapeseed varieties with acceptable agronomic 
characteristics. 

2. By 19—to have determined the nature of the chemical 
bonding mechanism protecting polar pesticides from 
degradation in organic soils. 


Accountability on projects is direct and personal be- 
tween the scientist and his section leader or director. It is 
done annually or at periodic reviews of the project. 
Research Coordinators in contact with scientists by visits 
to stations assess progress or failure as well. Annual 
project reports are included as details of Program Review 
and are compiled at headquarters as part of a system for 
scientific information. 


Establishment Goals 


The program leading towards an establishment goal is 
broader than a project and is normally an aggregate of 
several projects. The goal may be the solution of a regional 
agricultural problem on a commodity basis, or the solving 
of a national technology research problem in some func- 
tional area. For most comprehensive establishment goals 
several scientists are involved but frequently only part 
man years of each. Performance indicators for establish- 
ment goals are expressed in terms of the potential impact 
on the problem of several research results from specific 
projects. These indicators are part of the statement of the 
establishment goal. Two examples follow: 


1. By 19—to develop corn hybrids and the necessary 
management practices to produce 100 bushels of grain 
per acre on irrigated land in a 2100 corn heat unit 
season. 


2. By 19—to develop improved methods of irrigation 
including water. delivery and drainage systems to 
increase water use efficiency, help control soil salini- 
zation and contribute to improved irrigated crop 
productions. 


Accountability is judged in annual reviews at the estab- 
lishments. The assessment of progress on the establish- 
ment goals forms the key statement of the director in his 
program review. He supports his stand with summary 
statements from projects which have been active within 
that particular establishment program. This summary is a 
mixture of scientific evidence and judgement about poten- 
tial impact on the practical problem. 


Research Coordinators are indirectly involved in assess- 
ment of establishment goals through visits to stations 
when programs are examined. For cooperative programs 
common to several stations a review, external to the estab- 
lishment, operates. Work-planning meetings along disci- 
pline lines examine progress for some establishment goals 
that are resource-oriented. 
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Branch Goals 


The number of scientists and establishments cooperating 
on a Branch goal is variable depending upon the geograph- 
ic adaptability of the commodity, the complexity of the 
production or protection problems under study, or the 
nature of the resource problem being pursued, e.g., land 
evaluation is a national problem from coast to coast. 
Performance indicators for Branch goals are less precise 
than for establishment goals or for projects. Nevertheless, 
they are stated in as concrete a way as possible in the 
Branch goal in order to give the Branch some measure of 
accountability. All Branch goals are listed in this report. 


Accountability of a Branch goal is judged at the annual 
Program Review and is a prime responsibility of the 
Research Coordinators. The procedure is a consultative one 
to some extent because through station visits and other 
contacts Coordinators are familiar with the progress of the 
research. The formal review of the written reports and the 
compilation of these into a summary statement of progress, 
sharpens the process. Judgement is also exercised by the 
Coordinators. The result of this review is an annual 
report—Research Branch Report by Programs. 


Branch Objectives 


Branch objectives set broad areas of concern for the 
mission of research at headquarters. 


At headquarters a measure of success or failure on the 
attainment of the Branch objectivesis made annually at 
Program Review by Coordinators. To a considerable extent 
it is a collective assessment of managerial judgements. It 
forms the substance of a report with recommendations 
made by Coordinators to the Executive. It is the guiding 
principle for advice to the Executive on expansion or 
contraction of support for specific objectives, and for pro- 
gram forecasting. 


Summary 


Departmental Objective 6:—Maximizing the utilization 
of Canada’s agricultural resources 


Research Branch Objectives Man Years 


Forage Crops 91.3 
Oilseed Crops 47.4 
Horticultural Crops 198.1 
Cereal Crops 169.3 
Field Crops 35.8 
Beef Cattle 72.3 
Dairy Cattle 25.8 
Swine 12.9 
Poultry 18.2 
Sheep 5.6 
Other animals and bees 3.5 
Biosystematics 55.6 
Land and water resources 45.2 
Environmental quality 23.0 
Service 6.0 

810.0 


A further breakdown by objectives, goals and profes- 
sional man-years follows in tabular form, and then, in 
descriptive form, including a statement on “purpose of 
program” for each Branch objective. There are also 
descriptions of four projected programs on energy, food, 
water, and international activities. 


RESEARCH BRANCH GOALS 


Objective Goai Subject me 
Forage Crops 1 Legumes 40.4 
2 Grasses 29.7 
3 Biological Control 3.2 
4 Winter Hardiness 9.5 
5 Irrigation, Drainage 5.2 
and Desalinization 
6 Plant Nutrients 3.3 
91.3 
Oilseed Crops 1 Rapeseed and Mustard 22.0 
2 Sunflower 52 
3 Soybeans Del 
4 Flax 4.1 
5 Pest Control Programs 12.0 
47.4 
Horticultural 
Crops 1 Tree Fruits 56.6 
2 Berries 19.0 
3 Vegetables 44.9 
4 Potatoes 33.6 
5 Ornamentals 11.5 
6 Insecticides and Fungi- 
cides 18.0 
7 Viruses and Mycoplas- 
mas 10.5 
8 Nematodes 4.0 
198.1 
Cereal Crops 1 Wheat 65.9 
2 Barley 30.4 
3 Oats 19.3 
4 Corn 18.6 
5 Rye 1e2, 
6 Plant Diseases 4.4 
7  Soil-Borne Pathogens 6.0 
8 Herbicides 10.0 
9 Meteorological and 8.8 
Climatic Parameters 
10 Problem Soils 4.7 
169.3 
Field Crops Tobacco 16.0 
Field Peas 3.2 


3 Buckwheat 2.0 
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4 Sugar Beets 14 Other Animals 
5 New Crops 3.0 and Bees 1 Honey Bees 5 
a steric 43 2 Fur Bearers wl 
7 Weed Ecology 5.9 9 
35.8 Biosystematics 1 Vascular Plants 10.5 
2 Insects 35.1 
Beef Cattle 1 Breeding 8.7 3 Fungi 10.0 
2 Cow-Calf Systems 36.9 55.6 
3 Feedlot 8.7 
Ma RecePLodunt 45 Land and Water 1 Soil Resources 26.0 
: ; Resources Classification of Soils 15:7 
5 Animal Reproduction 8.3 , 
Land Evaluation 3.9 
6 Pesticide Residues 2.4 a 
a 45.2 
69.5 
Dairy Cattle 1 Dairy Cattle Breeds 4.7 Environmental 1 Animal and Crop eal! 
2 Yield of Milk 13.7. Quality Wastes 
3 Milk Products 74 2 Pesticide Management 
95 8 Plant Nutrients 
Non-agricultural i4 
Swine 1 Swine Production 12.9 Pollutants 23.0 
12.9 
Service 6.0 
Poultry eggs (Rey, 6.0 
2 Poultry Meat 7.0 810.0 
18.2 
Sheep 1 Lamb Production 5.6 
5.6 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
and 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 
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Tuesday, August 10, 1976. 
(26) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 2:30 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Bourget, Buck- 
wold, Cameron, Lamontagne, Lang, Stanbury and Yuzyk. 


(8) 


In attendance: Mr. Philip J. Pocock, Director of Research, 
and Jacques Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1976 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses from the Department of the 
Environment were heard: 


Dr. E. F. Roots, 
Science Adviser, 
Planning and Finance Service; 


Dr. J. R. Weir, Chairman, 
Fisheries Research Board; 


Mr. J. P. Bruce, 
Acting Assistant Deputy Minister, 
Environmental Management Service; 


Dr. M. C. B. Hotz, Director, 
Integrated Programs Branch, 
Planning and Finance Service; 


Mr. W. K. Sharpe, 

Director, 

Water Pollution Programs Branch, 
Water Pollution Control Directorate, 
Environmental Protection Service; 


Mr. F. G. Hurtubise, 

Director General, 

Environmental Conservation Directorate, 
Environmental Protection Service; 


Dr. A. E. Collin, 

Assistant Deputy Minister, 
Ocean and Aquatic Sciences; 
Dr. A. May, 

Acting Director General, 
Resource Services Directorate, 
Fisheries Management; 


Dr. R. J. Bourchier, 
Director-General, 
Canadian Forestry Service. 


On Motion by the Honourable Senator Yuzyk, it was 
Agreed that the preamble of Volume I of the brief present- 
ed to the Committee by The Department of the Environ- 
ment be printed as an appendix to this day’s Minutes of 
Proceedings and Evidence. (See Appendix “29’’) 


Dr. Roots and Dr. Weir both made opening statements. 
The witnesses then answered questions put to them by 
Members of the Committee. 


During the question period, Dr. Roots quoted figures 
from a document entitled “Comparison of DOE Science 
Expenditures”. On motion of the Honourable Senator 
Yuzyk it was agreed to print this document as an appendix 
to this day’s Minutes of Proceedings and Evidence. (See 
Appendix “30’’) 


At 5:30 p.m. the Committee adjourned until 9:30 a.m., 
Wednesday, August 11, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Tuesday, August 10, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 2.30 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the 


Chair. 


The Chairman: This afternoon we have, as you can see, 
an impressive delegation from Environment Canada. I 
would like to introduce Dr. E. F. Roots, who is the Science 
Adviser, to the department; Dr. J. R. Weir, who is now the 
Chairman-of the Fisheries Research Board. We will also 
recognize him, I am sure, as a former member of the 
Science Secretariat which was the embryo of the now 
Ministry of Science and Technology. I understand that Dr. 
Roots will introduce the remainder of the delegation. 


Dr. E. F. Roots, Science Adviser, Department of the 
Environment: Thank you, Mr. Chairman. I bring the 
apologies of our Acting Minister and our Deputy Minister 
that they were not able to be present this afternoon. How- 
ever, what we lack in quality and seniority, I think we 
make up in quantity along the wall here, sir. 


The Chairman: Perhaps also in quality. 


Dr. Roots: I would like to introduce the gentlemen who 
are here today, to whom you may wish to direct questions. 
Seated beside the wall, starting from nearest this end, is 
Dr. Collin, Assistant Deputy Minister, Ocean and Aquatic 
Sciences: Mr. J. P. Bruce, who is Acting Assistant Deputy 
Minister, Environmental Services Management, and who is 
Director General our Inland Waters Directorate; Dr. D. E. 
L. Maasland, who is Director General, Policy and Program 
Development, Environmental Management Service; Dr. W. 
L. Godson, Director General Atmospheric Research Direc- 
torate in the Atmospheric Environment Service and one to 
whom you may wish to address meteorological and weath- 
er questions; Dr. R. J. Bourchier, Director General, Canadi- 
an Forestry Directorate; Mr. Hurtubise, Director General, 
Environmental Conservation Directorate; Environmental 
Protection Service; Dr. Arthur W. May, Acting Director 
General, Resources Services Directorate, Fisheries Man- 
agement Service; Dr. M. C. B. Hotz, Director, Integrated 
Programs Branch, Planning and Finance Service; and Mr. 
Sharpe, Director Water Pollution Programs Branch, Envi- 
ronmental Protection Service. 


The Chairman: Thank you very much. I have already 
said that the delegation is impressive. I wish to add now 
that the brief which has been presented to us is also very 
impressive. I did not dare to bring the third volume with 
me. It is impressive at least in its quantitative dimension. 
This presents a problem to us, because we have to print our 
proceedings for every meeting and we are certainly not 
going to print the three volumes as an appendix to the 


questions we wish to ask you today. Therefore I would 
suggest that only the preamble, which appears at the 
beginning of Volume 1, be printed as an appendix to 
today’s proceedings. I believe that most of the remainder is 
available, certainly Volume 3, in other forms and in other 
publications. Therefore, since we are against duplication 
here, we would not wish to reprint those parts of the brief. 


I need a motion for this. 
Senator Yuzyk: I will make the motion, Mr. Chairman. 
Senator Bourget: I second the motion. 


Hon. Senators: Agreed. 


(For Appendix see pages 16:25-16:30) 


The Chairman: Before we move to the question period, I 
wonder if Dr. Roots or Dr. Weir, or both of them, would 
like to make an opening statement to us. 


Dr. Roots: Thank you, Mr. Chairman; we would like to 
do that. In particular, we would like to make a general 
statement regarding what we see to be the role of science 
in the Department of the Environment, bearing in mind 
that this is the first time that this department, as an entity, 
has appeared before your committee. We are, therefore, 
making our first pitch. We do welcome the opportunity to 
appear before you for this discussion of science policy and 
science activities in the federal government. We did not 
exist as a department when your committee made its first 
inquiry. We wish to bring to your attention, however, that 
most of the component parts of our department were func- 
tioning and their activities had been reported to you 
through the agencies of which they were then a part at the 
time of your first inquiry. Therefore, despite the fact that 
we are coming before you asa fairly new organization, we 
feel we bring with us and want to report upon a fairly long 
tradition of practising science in Canada. 


We have taken the opportunity of this review to take 
stock ourselves as to how we are doing in questions of 
science policy and science priorities. We are doing this 
particularly in the light of your first inquiry, because the 
Department of the Environment was formed in 1970 as a 
result of the Government Organization Act of that year, 
just in the immediate aftermath of the first inquiries of the 
Senate Special Committee on Science Policy. Thus, we are 
a government organization which was built in the midst of 
this very discussion in question, of which you yourselves 
have been the prime movers. 


In carrying out our own review we have tried to consider 
the recommendations that were made by your first inquiry 
and to see to what extent they were actually incorporated 
in our department and to what extent we have been able to 
use them and report upon them in the subsequent years. 


I would like to remind you that the Department of the 
Environment was created from various technical units that 
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had up until then been part of different subject-oriented 
departments. Just to give you the range, as a quick over- 
view, I might bring to your minds that there was the 
Department of Fisheries and Forestry, and those subjects 
came to the new department. Meteorology came into the 
departmen from the then Department of Transport. The 
whole range of subjects of water sciences, marine research 
and hydrographic surveys came from the Department of 
Energy, Mines and Resources. Wildlife concerns were 
moved as a unit from the Department of Indian and North- 
ern Affairs. Air pollution responsibilities came to our 
department from the Department of National Health and 
Welfare. This was an act of synthesis, of bringing together 
groups of specialists, each with quite different immediate 
concerns and different areas of expertise, to apply them to 
an area of broader common concern. We feel that also it 
was an act of common sense and good management in 
many ways, because it was good economic and manage- 
ment sense to bring together in a single government struc- 
ture responsibility for looking after the quality of the land, 
air and water and the responsibilities for certain important 
industries such as fisheries and forestry which depended 
directly upon the quality of air, land, water and our envi- 
ronment in general. It separated those responsibilities, for 
government management purposes, from the responsibili- 
ties of the agencies who had as their primary interest the 
promotion of economic or resource development ends 
which might possibly have deleterious effects on the envi- 
ronment and its quality. 


However, in addition to good management sense and 
synthesis, we wish to bring to you a feeling which is 
within the Department of the Environment that its crea- 
tion was also an act of faith—an act of faith that the 
government and people of Canada would be able to have a 
continuing concern and the will to control their actiities to 
achieve the greatest long-term as well as present benefits 
from the use of our resources and our environment. There- 
fore our submission that you received some months ago 
and our responses to you today, we hope, will have to do 
with not only the specific actions that we have taken to 
undertake our jurisdictional mandate and our organiza- 
tion, but how well have we justified that act of faith. 


We feel that the success or otherwise of the department 
will be shown only in part by our priorities on paper or by 
how well we account, in terms of legislation or its 
implementation, for the resources provided us. We believe 
that our success or failure will be shown by the degree to 
which this department, through its actions, can help main- 
tain a healthy and productive environment in all its 
aspects for all Canadians, now and in the future, and by 
improvements in the way in which our resources are used 
to the maximum net benefit, both immediately and over 
the longer term. 


Perhaps we feel, most important of all, that we should be 
judged, even in the effects of our science policies, by the 
influence we have in creating within Canadians a growing 
consciousness that nature is not an enemy to be conquered, 
not something to be subjugated, but a lifegiving system of 
which we are all a part; and by the degree to which the 
department can help both industrial and political decisions 
to be made in the realization that our resources are not 
inexhaustible and simply a matter of economic market- 
place stimulation, but something which have _ been 
ordained and determined by laws that are not of our 
making. To achieve this, we feel we have to exploit the 
opportunities of science and technology in perspective of 
our social and economic concerns. 


These broad philosophical statements obscure the nuts 
and bolts that make the department what it is, and I want 
to assure you from the outset that we really are a nuts and 
bolts department. We have so many nuts and bolts, we do 
not know where they fit sometimes. Some people may feel 
we are more nuts than bolts. Nevertheless, this is the way 
in which we have to work. We have a mandate which gives 
us a responsibility for the land, the air, the water, and most 
of the natural living things that are in it, on it, or, in some 
cases, under it. With that broad mandate, our practical 
action has to be very definitely at the concrete and specific 
level. At the most direct level we are engaged, day in and 
day out, almost hourly, in producing information that 
affects every citizen. I only need to mention the weather 
forecasts, the tide tables, flood warnings, international 
rules to determine how we are to protect the Canada goose 
and international rules governing the allocation of fishery 
resources on the Grand Banks. There is an endless number 
of such things as those which affect the daily lives, both in 
terms of the amenities, the livelihood and the convenience 
of every citizen. 


Our most difficult task, perhaps, is to relate to broader 
policies and priorities these diverse individual and specific 
actions, each of which is necessary and justified on its own 
merits for meeting a need for information, knowledge, or 
some essential public service. Yet, the environment itself is 
integrated and dynamic: you can never catch it; it is 
always on the go. Little can be done to any part of it 
without something else being affected. So, in the institu- 
tional parallel, the Department of the Environment must 
be able to relate any of its own activities to the concerns of 
others in a whole variety of perspectives of time and space. 


If there are common themes to what other government 
departments and the public expect of the Department of 
the Environment, they are, first, that the department 
should tell them what is the state of our renewable 
resources—our clean water, forests, fish, wildlife—and, 
secondly, what are the consequences, in ways that are 
quite separate from the intended results, of their own 
actions—the actions of you and me and the business down 
the street. One may decide to set up a steel manufacturing 
plant, for example, but the unintended effects of that will 
affect the environment, will affect someone else in a way 
that has nothing to do with making steel. These are the 
types of questions which the Department of the Environ- 
ment is expected by the public to answer. 


The whole business of pollution control and of environ- 
mental impact assessment is based on the fact that while 
our individual human and economic activities are nearly 
always justified on a one-at-a-time basis—you do so much 
work for such-and-such a purpose and get so much for it— 
the environment is integrated, and everything that is done 
affects everything else to a greater or lesser degree. 


In the course of relating these various activities and 
responsibilities, and as we gradually learned more about 
the environment itself, the Department of the Environ- 
ment has shifted its focus to successively broader perspec- 
tives. It is this change of perspective which should be of 
interest to this committee. 


From its inception, the department has had specific 
resource management responsibilities. In addition to pro- 
viding technical services in areas such as weather and 
hydrology, it had responsibility for those industries, fisher- 
ies and forestry, which were based directly on the produc- 
tivity of the natural environment. However, a very impor- 
tant factor in the creation of the Department of the 
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Environment as a single entity by the Government of 
Canada in 1970 was the widespread concern that the 
unneeded or unwanted products from expanding industry, 
and from our increasingly consumer-addicted society, were 
beginning, very conspicuously, to overwhelm the assimila- 
tive and handling capacity of the local air and water in 
many parts of the world, including settled parts of Canada. 
Thus, while from the beginning the department had very 
specific resource management responsibilities, these were, 
at the outset, kept rather separate, and in the popular view 
environmental concerns became synonymous with pollu- 
tion control. People who were concerned with the side 
effects of industry became labelled as environmentalists. 


As we became more sophisticated about the environ- 
ment, it came to be realized that policies for the manage- 
ment of specific renewable resources could not be made in 
isolation from policies for other resources, or policies for 
the environment at large; and that the control of pollution, 
while vitally important and often requiring urgent action, 
was but part of a larger problem that had to do with the 
ways that we used or misused our total resources, includ- 
ing our resources of land, land space, oceans, clean envi- 
ronments,.and healthy ecosystems. Thus, the concerns of 
the Department of the Environment have broadened from 
the development or conservation of specific resources and 
control of the damaging effects of specific activities to 
questions of integrated and interrelated resource manage- 
ment. This broader view of what is included in the envi- 
ronment—and the environment itself is a difficult thing to 
define—has brought with it quite a different set of policy 
and institutional interactions and, to some degree, a differ- 
ent set of scientific responsibilities. For example, instead 
of being considered to be almost automatically in conflict 
with industrial development, which was perhaps the repu- 
tation we had at the beginning, the department is begin- 
ning to act as a partner in the management of our total 
resources. We are beginning, collectively, not only within 
the department but throughout the population at large, to 
look upon the physical and biological environment itself as 
a resource to be managed or mismanaged, with attendant 
costs and benefits within the long and short terms. 


With increasing understanding of the environment and 
how it works, we are taking, inevitably, I think, but some- 
what hesitantly, a still further step. This step is one of 
being able to view all of our social and industrial activities 
in an environmental perspective and acting accordingly. 
There is as yet no really satisfactory term for this broader 
environment-resource perspective. It embodies the realiza- 
tion that man is but a temporary steward of a part of the 
planet, and the degree to which he prospers depends, in 
large measure, on the care he takes of it. Such thinking is 
rapidly having an effect, both on our political decisions 
and on our public expectations. But so far both our bureau- 
cratic institutions and our industrial management tech- 
niques have not been very well able to adapt to it. 


The Department of the Environment is very directly 
concerned with how this kind of thinking is being incorpo- 
rated or handled in the policies of the federal government. 


I have talked so far about the change of focus of respon- 
sibility and concerns of the department. Almost all of this 
kind of work has a high scientific and technical content. 
Policies and regulations regarding the use or protection of 
the environment or management of resources related to the 
environment have to be based upon understanding of the 
characteristics and natural processes of the environment 
itself. The evaluation of resources, the enforcing of regula- 


tions, the monitoring of environmental conditions require 
scientific measurement and analysis. The essential public 
services of the department that relate directly to the envi- 
ronment which I mentioned a moment ago—weather obser- 
vations, hydrographic charts, river flow data—are based on 
technical operations which, if they are to be useful, and 
economical and able to meet changing public needs, must 
be backed by appropriate research and development. 


Because of these various activities the Department of the 
Enivronment is shown on many lists of Canadian goverm- 
ment activities—such as the Ministry of States for Science 
and Technology reports on science expenditures—as the 
largest practitioner of science in the federal government. 


I would like to make a comment on the fact that we 
stand out as the greatest spender on science in the federal 
government. It is in the nature of the subject matter of 
environmental concerns that the gathering of data and the 
processing of information is in itself a scientific and highly 
technical operation. In the submission we sent to you a few 
months ago, table I showed that 65 per cent of our science 
expenditures and 70 per cent of our scientific manpower 
are devoted to essential scientific and technical public 
services, exclusive of the associated research. This work 
qualifies as science and related scientific activities, under 
the definition used by Statistics Canada and MOSST, but 
it is science which is undertaken to produce systematic 
public information for whose accuracy we are in some 
cases legally accountable. It is not science undertaken in 
the commonly accepted view of research that is aimed at 
increasing our understanding of natural phenomena, nor is 
it science which is basically undertaken to provide a basis 
for policy developrnent or to develop new marketable prod- 
ucts or more efficient technology. The basic two thirds or 
our work is not undertaken for those purposes. 


If the scientific activities that we carry out to support 
legislated programs or to provide essential public technical 
information are removed, then what we might call the 
“investigative science”, research and development with 
investigation as its prime objective which is undertaken by 
the Department of the Environment, is about one third of 
that listed in most compilations of federal government 
expenditures. 


What about that one third? What do we use it for? We 
employ it for a number of purposes. Perhaps most directly 
our research and the gathering of information on environ- 
mental processes are essential to the management of 
resources. It is also essential to the understanding of the 
effects of human or industrial activities on the environ- 
ment, to the assessment of their importance, and to the 
development of policies or techniques that will help pre- 
vent or control undesired effects. 


Canada’s policies and decisions on resource development 
and on major development investments are increasingly 
dependent on the results of such research. Examples of this 
are in the news every day. From the granting of drilling 
permits in the Beaufort Sea to the protection of our forests, 
the Department of the Environment is expected to have 
expert and immediately available scientific knowledge of 
the environment, of the potential changes that might 
happen as a result of human activities and their conse- 
quences. And it is expected that governments at all levels 
would use that knowledge is a basis for their policy 
decisions. 


I want to assure you that not all the scientific work of 
the department is devoted to “protection” of the environ- 
ment in its narrow sense, or to the harvesting of renewable 
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resources. The country expects that a continuing output of 
high quality scientific information will come from the 
department in order to increase the safety, efficiency and 
profitability of many of its vital day-to-day operations. 


Much of this work is behind the scenes. Just to give you 
some examples: our airlines depend on the weather infor- 
mation that is generated on an on-going basis by the 
Atmospheric Environment Service; the governments of the 
prairie provinces allocate between them the water of the 
Saskatchewan River system, which they can divert for 
their own irrigation purposes, based on the hydrological 
networks developed and managed by the Environmental 
Management Service; municipalities and county govern- 
ments across the country base their development plans and 
their rural subsidies on land classification and land inven- 
tory information developed by the department. 


All of these behind-the-scenes services require not only 
ongoing technical and scientific operations, but programs 
of scientific research for their improvement. 


The scope of potential environmental and resource ques- 
tions is so wide and the needed information for practical 
decisions must be so detailed and so specific that the 
department cannot hope to have adequate scientific infor- 
mation on all likely problems in advance. 


Ideally, the department would like to have a balanced 
and a continuously ongoing program of study of renewable 
resources, of the basic characteristics of the environment, 
and of our use of the environment, in order to develop and 
organize a growing body of knowledge that would meet the 
country’s demands for policy management and informa- 
tion. In that case special studies would only then be needed 
for unexpected events. The present situation, however, is 
that due to the increased and urgent demands for environ- 
mental information and appraisal, and the progressive 
decrease in real terms of our scientific capacity, the depart- 
ment is forced to apply most of its resources to technical 
operations and to confine nearly all of its research to 
short-term urgent studies. In many fields it is unable to 
maintain a continuing planned program of environmental 
research. As a consequence, and we feel we should lay this 
before you, that while our knowledge of the Canadian 
environmental processes is growing, it is less well organ- 
ized and perhaps less useful than many of us in the depart- 
ment feel that it should be, given the size of our scientific 
establishment and the magnitude of our expenditures on 
what is categorized as science. 


I want to also lay before you the point that in the 
Department of the Environment, science is not a subject or 
an activity that can be set aside from the rest of the 
departmental operations or justified on its own grounds. 
Scientific activities are one tool,—an essential and often a 
principle tool—by which the department discharges its 
mandate. We find ourselves, frankly, at a loss when we are 
asked to analyze our policies for science as distinct from 
our policies for the department as a whole, or when we are 
expected to justify expenditures on science separately 
from expenditures on non-scientific operations. 


Ii is useful, of course, to compile information on scientif- 
ic expenditures the so-called science budget; it serves a 
purpose, for it helps us to identify trends and it may give 
warnings of deficiencies or imbalances. But to use such 
information for program control or operational manage- 
ment purposes, in the sense that scientific activities can be 
assessed separately from the activities of the department 
of which they are a part, is, in our view, mistaken and 
sometimes misleading. 
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I want also to make a point, if I may, that scientific 
activities of the Department of the Environment are mis- 
sion oriented. In making that statement I do not deny that 
a great deal of our best research is undertaken with a 
strong desire to find out more about our environment. 
Much of our science undoubtedly owes its originality and, 
to be honest, its very excitement, to a curiosity in the mind 
of the scientist as to what it is that makes nature tick. But 
none of our scientific programs is undertaken primarily to 
satisfy such curiosity. Our programs are undertaken to 
provide the basis for policies and regulations; to assess our 
resources to determine how best to use or conserve them, 
and to enhance our ability to recognize and define environ- 
mental problems that will enable us to understand the 
values that society places on the environment. Thus our 
curiosity and our desire to know, in the research programs 
of the department, is always subsumed by the identified 
need to know, to understand, and to take action on that 
knowledge. 


We are aware, Mr. Chairman, that your committee is 
interested in who it is that carries out the research and the 
related scientific activities needed by government depart- 
ments. How much of this is done in-house, and why? How 
much is contracted to industry, and what are our relations 
with university research? 


We have tried in our submission to give you the relevant 
numbers and comments on our policies. In these remarks I 
would like to make just two points on the “make or buy” 
policy. The first is that the records will show that the 
Department of the Environment has led the federal gov- 
ernment departments in scientific work contracted to non- 
government performers. Moreover, they will show that we, 
or the operating units of which we are now comprised, 
have been contracting out for a long time. We endorsed and 
put into practice the “make or buy” policy long before it 
was formalized as an official government policy; for in the 
environmental and resource assessment field it simply 
makes good management sense to have certain parts of the 
work done directly by industry on by private contractors. 
But we also know, from trial and error, instances where it 
is not applicable, or where its effect on science is not 
positive. Thus, although we strongly support the policy 
and carry it out wherever it can be applied to our own 
needs, we feel that we have experience on which to base a 
somewhat tempered view of its universal application. The 
second point is that the announced justification for vigor- 
ous application of the “make or buy” policy—namely, that 
transferring government scientific work from in-house 
laboratories to industry will stimulate industrial innova- 
tion and technology transfer, and thus lead to more com- 
petitive and profitable Canadian industry—has little rele- 
vance in many cases for many of the scientific activities of 
the Department of the Environment. The research and 
development with which the federal make or buy policy as 
a whole is concerned is mostly that which will lead to 
better products and techniques that can be sold on a wider 
market, and the “industries” that are expected to benefit 
are very largely the manufacturing and services industries. 
Although there are conspicuous exceptions, such as with 
our program of pollution abatement technology, by and 
large the scientific activities of the Department of the 
Environment are not of the type that are directly relevant 
to the immediate development of marketable products, and 
the contractor who provides scientific services to the 
department is very rarely able to turn around and find a 
large number of national or international customers for his 
new knowledge. A great deal of the scientific work of the 
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Department of the Environment tends to be one-of-a-kind, 
sharply focused on a government need, dealing with a 
common property resource, leading to information in the 
public domain or to techniques that are not readily sold to 
others. Thus, while the make or buy policy will continue to 
be applied and expanded by the department wherever 
relevant, not very much of the contracted science can be 
expected to have industrial spin-offs of the type envisaged 
in many statements that have been made to justify the 
policy in general. 


I would like to say a word about the setting of priorities 
for scientific work. One of the subjects of interest to your 
committee is how our priorities for science are selected. As 
I have explained, the scientific activities of the Depart- 
ment of the Environment are an integral part of the total 
operations of the department, and so our programs in 
research and information gathering are tied directly to our 
departmental priorities and commitments. The two-thirds 
of our scientific activities that are devoted to essential 
public services, as just referred to, can be altered substan- 
tially in priority only by a major political or policy deci- 
sion. We cannot, for example, decide on purely scientific 
grounds or departmental authority whether meteorological 
services for one city are more important than those for 
another, or indeed whether either takes priority over revi- 
sion of the navigational charts for a particular harbour. 
The area where the department does have some discretion 
is in how much of its resources it can apply to continuing 
background base-line studies and long-term research on 
environmental processes, and how much it must devote to 
urgent specific studies to meet short-term demands for 
action. But the pace of events, and the intense public or 
political interest in particularly conspicuous environmen- 
tal-related issues, is such that this discretion has in many 
cases all but disappeared. With the present restriction of 
scientific resources and the increasing demands for urgent 
“fire-fighting” science, the department is seriously in 
danger of losing control of its own priorities. In the overall 
view of the serious environmental problems facing 
Canada, for example, it may well be that the localized 
concentration of toxic metals in certain fish may be of less 
significance to present and future Canadians than the 
subtle but widespread changes in the fish habitats as a 
whole. But if there is public concern about a possible 
health hazard from contaminated fish, there is little alter- 
native for the department but to interrupt the broader and 
ultimately more significant study and focus on the urgent 
crisis. In cases like this, careful research is needed; but one 
cannot expect a research program launched as a result of a 
crisis immediately to resolve that crisis. 


One aspect of the priority-setting problem that we wish 
to bring to the attention of this committee is contained in 
the dual anticipatory and responsive role of the depart- 
ment. The Minister of the Environment has little choice 
but to attempt to be all things to all men in the environ- 
mental field. There is little he can say “No!” to. We cannot 
say that we will do nothing about the possible environmen- 
tal effects of a proposed nuclear power plant because we 
are really concentrating our efforts on the effects of the 
Mackenzie Valley pipeline, or that we will not recognize 
the resource management responsibility of a 200-mile off- 
shore marine limit because we have used our resources 
studying the control of the spruce budworm in our forests. 
Moreover, we cannot operate to any extent on an expenses- 
recovery basis as far as our scientific activities are con- 
cerned, because to be effective, a great deal of the environ- 
mental scientific work and resource assessment should be 


done in advance of the first decision by government or 
industry whether or not to undertake a project, and be part 
of that decision not a consequence of it. One of the depart- 
ment’s most serious problems is the lack of resources and 
scientific capacity to have environmental information 
ready for input into the initial decisions on major develop- 
ment projects. Because of this lack, the department is 
chronically in a “catch-up” position, and environmental 
concerns are tacked on as constraints and nuisances to 
plans already made, instead of being an integral part of the 
original decision that could have contributed to the econo- 
my and effectiveness of the enterprise. 


In describing our difficulties in taking action when it 
would be most effective, I do not want to give the impres- 
sion that the department operates in an ad hoc and hand- 
to-mouth manner. Each of our services has a solid core of 
activities based on scientific and technical operations that 
has been built up over the years in response to the legisla- 
tion, policies and commitments for which we are respon- 
sible. The essential scientific public services that comprise 
two-thirds of our work, as already mentioned, give us a 
scientific momentum and intimate contact with both the 
public and the scientific community in all parts of the 
country, as well as internationally. On this base of on- 
going work and contacts, we have attempted seriously and 
deliberately to consider where we should be going, both in 
the immediate and more distant future, and to plan how 
we should try to get there. I believe that we have had the 
most consistent and long-lasting program of specifically 
identified “futures studies” of any federal government 
agency. We have made, as you know, a separate submission 
to you on this subject. Both departmental headquarters 
and several of our regional boards across the country have 
programs of long-range outlook or planning, wherein we 
attempt to foresee what will be expected, in terms of 
responsibility and policy, of the federal government in the 
environmental field in the years ahead; and then we have 
considered what programs and research will be required of 
the Department of the Environment to meet those needs. 
We have compiled and extensively discussed a series of 
scenarios, trend analyses, ten-year plans and workload 
forecasts. Out of all this comes a rather sobering and some 
might say pessimistic picture of economic, social and 
resource problems ahead, in which environmental con- 
siderations and resource realities will play an integral and 
increasingly important part. The need for carefully 
planned, high quality scientific work in the environmental 
and renewable resources field will clearly continue to 
increase. How that need will be met, in terms of depart- 
mental resources and -national scientific capability, is a 
very serious concern to all of us. 


Finally, I want to point out that the environmental 
responsibility of the federal government will not be, and 
never has been, a responsibility of the Department of the 
Environment alone. It is a truism, but also a fact, that no 
agency or person can operate outside the environment. In 
our current reviews of environmental issues and need for 
policies relating to the environment, a department-wide 
committee has been identifying and preparing positions on 
areas of concern to which it can be expected that the 
Department of the Environment will be giving principal 
attention in the next decade. These areas are, in them- 
selves, rather obvious: food, energy, industrial activity and 
materials, settlements, transport and communications, cul- 
tural and social concerns. None of these subjects is, in its 
jurisdiction, primarily the responsibility of the Depart- 
ment of the Environment, but environmental and resource 
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factors are a vital part of each. They are, of course, simply 
a list of the major problems facing mankind, with ques- 
tions of population and its distribution running through all 
of them. The task of the Department of the Environment, 
as we see it, is to bring the best possible scientific under- 
standing of the environmental and resources aspects to the 
policies that will have to be developed and implemented by 
Canada in these areas. 


Not only are the major concerns of the department 
shared with other departments of the federal government, 
but they are intergovernmental and international concerns 
as well. Thus, the scientific work and the science-based 
policies of the department have direct implications for 
other governments. For example, 90 per cent of all Canadi- 
ans live in water basins shared between provinces or with 
the United States; thus our knowledge about the hydrology 
of these river systems and the quality of their water is 
vital to both provincial and international concerns. The 
Canadian environment is part of the world environment, 
and Canadians are affected by changes in the world-wide 
environment, such as, for example, variations in climate. 
We not only benefit from, but have a responsibility to 
contribute to, advances in world science concerning the 
environment and resources. Canada’s scientific activities 
in the environmental and resource field are unavoidably a 
part of international science, and the quality and relevance 
of our own science and its effective use in our own policies 
are very much dependent on the effectiveness of the inter- 
change of scientific information with other nations. Thus, 
the Department of the Environment places great impor- 
tance on international scientific contacts and participation. 
With the restriction of funds that all government depart- 
ments are experiencing, and in particular restrictions on 
resources available for science and research, it becomes 
progressively more important that we maintain this par- 
ticipation and take advantage of the widest possible pool of 
scientific knowledge. 


There are five aspects of the scientific work and policies 
of the department which I would like to leave with you. 
These are not unique, but they are particularly characteris- 
tic of environmental concerns. They are, first, the very 
broad scope of subject matter, and thus the essential need 
for access to an almost endlessly wide range of specialist 
expertise and scientific activity. This does not by any 
means say all expertise has to be encompassed within the 
department, but the department cannot operate unless it 
has access to it. 


Another charcteristic is the fundamental role of inter- 
relatedness between apparently unconnected or separate 
subjects. This applies not only to the natural environment 
but also to our institutions when we attempt to devise and 
evaluate policies that control activities affecting the envi- 
ronment or resource use. 


Another characteristic is the need to compare and relate 
dissimilar, often non-quantifiable, elements. There is a 
saying that, “Environmental management is the art of 
trade-offs between apples and oranges,” and there is a lot 
of truth in that. This need challenges the department to 
search continually for better ways of describing, modell- 
ing, quantifying, comparing and assessing environmental 
and resource information. 


Another characteristic is the time factor. All environ- 
mental issues have both an immediate and a longer term 
element, and the two are frequently in conflict. As our 
knowledge of the environment grows, increasingly we are 
finding that our present actions are foreclosing future 


options for beneficial uses of the environment. Thus, to an 
increasing degree the scientific strength of the department 
will have to be devoted to obtaining understanding of what 
we may be doing to our own future. This raises the prob- 
lem that our expenditures on science may not be justifiable 
in terms of current government priorities or goals, and the 
pay-off will be, quite deliberately, beyond the time span of 
immediate political concern. 


Finally, a very important characteristic is that the ques- 
tions we have to face in our scientific activities in the 
department present a challenge to our present lifestyles 
and habits. The Department of the Environment is perhaps 
in the forefront of the federal agencies questioning the 
established scheme of things. There is little doubt that our 
present patterns of resource use and conventional econom- 
ic motiva ion cannot continue indefinitely without impor- 
tant change. Environmental factors, including the limita- 
tions of resources, will be prominent among those things 
that will cause these changes. The changes will be funda- 
mental and will affect every one of us; they may take in an 
orderly fashion or in an unplanned and, possibly, catas- 
trophic way. Knowledge of the state of the environment 
and its behaviour, of our resources and the many ways that 
we might use, conserve or enhance them is central to 
policies and activities that will allow orderly change. Thus, 
the Department of the Environment feels it has a heavy 
responsibility to ensure that its scientific activities are 
designed to help Canada make the most of its environmen- 
tal opportunities, and at the same time recognize its envi- 
ronmental and resource realities in coping with these fun- 
damental changes. 


Mr. Chairman, I have spoken at some length, perhaps too 
long, about the department as a whole and the integral part 
of scientific activities in our total operations. We have, 
however, an agency which stands somewhat aside from the 
line operations of the department, and which is devoted 
almost directly to a review of and concern with scientific 
matters per se. That is the Fisheries Research Board. Its 
policies and its influence on research in Canada, and in the 
department, are very important to the department as a 
whole. With your permission, Mr. Chairman, I would like 
to ask Dr. Weir, Chairman of the Fisheries Research Board, 
to say a few words. 


The Chairman: Before we proceed with this second 
stage presentation, I should like, first of all, Dr. Roots, to 
thank you very much. I do not want to appear critical at 
this stage, especially because you are a new department, 
but some of our former clients know that although we are 
good listeners we are also good readers and questioners. I 
wish that perhaps this presentation, which is very interest- 
ing, could have been forwarded to us beforehand so that 
we would have had more time for questioning, because we 
have only, at the maximum, another two hours to spend 
with you. In any case, it has been done, and I am sure that 
when you come before this committee perhaps four or five 
years from now we will be able to improve on the 
procedure. 


I believe that we should now hear Dr. Weir, and then 
perhaps adjourn for six or seven minutes, after which we 
will proceed with the questions. 


Dr. J. R. Weir, Chairman, Fisheries Research Board: 
Mr. Chairman, honourable senators: On behalf of the Fish- 
eries Research Board I should first like to thank the 
Department for arranging things so that I could be here. 
Secondly, Mr. Chairman, I should like to thank you for 
taking the time to hear my comments. 
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You have not received from the board or from myself 
any background material, first of all because we were 
outside of the line system of the department and we were 
not involved in the preparation of the material at all; 
secondly, the kind of information that we have available I 
can now refer to very briefly, and make further comments 
in reply to questions. 


The Chairman: That is separatism in fact. 


Dr. Weir: The Fisheries Research Board operates under 
an act of Parliament which stipulates that there shall be a 
chairman and not more than 18 other members, the majori- 
ty of whom shall be scientists. The board reports directly 
to a designated minister. I might just say that of the 18 
members of the board there are no federal government 
people; they are representative of universities, industry, 
provincial research institutes, so that it is quite a different 
structure. The board is broadly representative of national 
interests in fisheries and aquatic sciences, with member- 
ship, as I said, drawn from universities, industries and 
provincial research organizations. As chief executive offi- 
cer of the board, I serve as a member of the senior manage- 
ment committees of the Department of the Environment 
and also the Fisheries and Marine Service. This permits me 
to keep the board informed of new developments pertain- 
ing to its statutory responsibilities; and to reflect the 
general views of the board in matters pertaining to policy 
formulation. 


On January 1,.1973 the role of the board was changed by 
The Honourable Jack Davis, then Minister of Fisheries, 
from a board charged with “conduct and control” to an 
“independent advisory board”’. 


I might just say in that respect that the board had just 
completed 75 years as an independent research agency in 
the aquatic and fisheries field under its own act and was, 
might I suggest from a traditional and historical point of 
view, by far the oldest of the Canadian research agencies 
of such a nature. 


The board is fully satisfied that it can serve the minister 
and his government well in its present independent, advi- 
sory role; however, it reserves judgment on whether all 
aspects of the January 1, 1973 transformation will ulti- 
mately prove to be in the best interests of the nation. 


Under this new charge the board has undertaken a 
number of independent studies on various topics pertain- 
ing to fisheries and the aquatic environment. These are 
now being integrated into a national overview of fisheries 
and aquatic sciences to be submitted to the Minister of 
State for Fisheries in November of this year. The value of 
the board as a national spokesman for valuable common 
property resources should not be underestimated. 


With respect to the type of information, we have con- 
ducted our studies by having background studies done by 
selected people, some inside, some outside the government. 
These are appearing as individual reports. This is on bio- 
logical oceanography in Canada; here is one on the science 
for Canada’s shelf sea fisheries, which was done just as the 
Law of the Sea Conference was developing a need for 
background information on that subject. We have some 12 
other studies encompassing the present situation of 
research and development in the fisheries and aquatic 
field, with some attempt to advise and recommend on 
future actions and changes in research that could be made 
in this field. We are preparing now an overview based on 
these studies and other activities. As a matter of fact, we 
are having a workshop in the first week of Septmber, to 
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which outside people are invited. One of these people who 
will attend our workshop for two days is Mr. Beverton, 
who perhaps you have met, the Secretary of the National 
Environmental Research Council of the United Kindgom. 
He has finished a five-year period in looking at the man- 
agement of research and has been an influence in outside 
financing and so on. 


Dramatic changes have taken place in respect to fisher- 
ies and the aquatic environment in the last decade. There 
has been a shift in public attitudes from environmental 
indifference to environmental consciousness. As a result of 
pollution and resource problems, potential and real, there 
has been an increasing accent on international concerns on 
the east and west coasts, in the Arctic and in numerous 
boundary waters, particularly the Great Lakes. Increasing 
attention has been given to social disruption accompan- 
ying depletion of fish stocks, particularly on the east coast. 
In scientific studies the accent has changed from single 
species to ecosystems, from descriptive mapping to dynam- 
ic modelling, from unidisciplinary to multidisciplinary ap- 
proaches, from rehabilitation of fish populations to fish 
culture, from natural science studies to fulfilment of social 
needs. The tools available for the study and management 
of aquatic resources have undergone marked changes. We 
have automated chemical analysis, refinements in comput- 
er modelling, increased sophistication in underwater drill- 
ing and exploration, improved technology in both primary 
and secondary aspects of the fishing industry. In large part 
due to the activities of this committee, the Canadian scien- 
tific and technological community has become more active- 
ly interested and involved in developing federal science 
policy. 


One may well ask why, with the increased attention 
given to fisheries and the aquatic environment and the 
increased sophistication of technological tools, our rnew- 
able resources are not now in better order. Among many 
reasons, two are notable: first, the pressure on the environ- 
ment has increased due to momentum and time lag effects 
associated with a continuation of past trends in resource 
consumption, nationally and internationally; and, second- 
ly, our comparative lack of understanding of how ecosys- 
tems work. In regard to this, even though equipped with 
twentieth-century tools and science, our knowledge of the 
structure and function of aquatic ecosystems, in terms of 
our ability to manipulate them, is really comparable to the 
state of knowledge of medicine and surgery that existed in 
the 19th century. As one example, if one were to travel the 
length of any Canadian river from its source to its mouth, 
collecting the fish food organisms living on the bottom, 
more than half the species present would be new to 
science. Their life histories and ecological roles have yet to 
be described. The above reasons may help to explain the 
heavy expenditures of the Department of the Environment 
on research and development. 


I would like to say a word on the management of fisher- 
ies and marine science. Effectiveness in research demands 
good guidance from policymakers and excellence in the 
individuals involved in research. The organizational pivot 
on which success or failure hinges, in my opinion, is the 
research manager. He is the feedback communication 
channel between the political desire and scientific capabil- 
ity. With the increasing specialization and compartmental- 
ization inherent in matrix management the research 
manager has to a large extent been diverted away from the 
management of research into acting as a quasi-administra- 
tor who spends a considerable fraction of his time trying to 
patch up administrative problems not of his own making. 
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Effectiveness in research effort demands a favourable 
research “climate”—a certain level of complexity of the 
problem, comparative protection from distracting, short- 
term interferences over the time framework typically 
associated with research problems, such as is often spoken 
of as from two to ten years for particular investigations, up 
to even a lifetime in general areas of investigation; and the 
feeling of an open channel of communication that enables 
pertinent research findings to make their way to the “top.” 
The prime responsibility of the research manager should 
be the maintenance and improvement of that climate. 
While the board has not made an intensive study of this 
matter, the information it does have on hand suggests that 
there has been a marked deterioration in climate and 
morale in federal research laboratories dealing with fisher- 
ies and aquatic sciences in recent years. The board will be 
addressing this subject in its overview of fisheries and 
aquatic sciences that I mentioned previously as being 
under way at the present time. 


A word, Mr. Chairman, about the universities and feder- 
al government in research. The links between the universi- 
ties and the federal government have weakened in recent 
years. The attitude of the government is perceived as 
anti-research; the funding of research grants has not kept 
pace with inflation; the funding of multidisciplinary 
projects by granting agencies has, in general, been more 
difficult than that of unidisciplinary projects; and the 
implementation of “make or buy” policy mediated by the 
Department of Supply and Services has not favoured the 
universities. Federal research laboratories involved in fish- 
eries and aquatic sciences have suffered a three to four- 
year drought in the hiring of undergraduate students as 
summer research assistants. If continued, this trend is 
likely to have serious repercussions on future recruitment 
of experienced professional staff into the public service. 


International exchange, via post-doctoral fellowships 
and, in the Public Service, professional development 
leaves, appears to have declined. In areas such as oceanog- 
raphy, where university staff are dependent on federal 
institutions for research vessels, restrictions on future ship 
time are viewed with apprehension. In short, the link 
between federal and university research establishments, 
which is vital to the health of both, is generally perceived 
to be weakening. 


I should like to add a word or two, Mr. Chairman, on the 
commonly referred to topic of basic and applied research. 
This goes back some eight years. 


The Chairman: You need only go back to this morning 
when we were told there was no difference. 


Dr. Weir: This committee, in its three-volume report 
entitled A Science Policy for Canada, made much use of the 
terms “basic” versus “applied” research and “curiosity-ori- 
ented” versus “mission-oriented” research. 


The Chairman: May I just interrupt to say that we did 
not invent these distinctions. They were first defined by 
scientists themselves. 


Dr. Weir: In re-opening its inquiry into a science policy 
for Canada, I believe the committee may find it more 
useful to adopt the definition of basic research used by J. 
H. Comroe and R. D. Dripps in an article entitled, “Scien- 
tific Basis for the Support of Biomedical Science”—the 
reference Science, Volume 192, pp 105-111—namely, 
research that “attempts to determine the mechanisms 
responsible for the observed effects.” This definition more 


accurately reflects what most scientists mean by “basic” 
research than other, counterproductive definitions that 
erroneously attempt to classify research as “basic” and 
“applied” as if these were mutually exclusive terms. 


The Chairman: I hope you are not quoting our report 
now. 


Dr. Weir: No, I am not, Mr. Chairman. I am simply 
presenting this as an argumentive base. Comroe and 
Dripps found that 62 per cent of the work judged essential 
for the development of the 10 most significant clinical 
advances in cardiovascular and pulmonary medicine and 
surgery during the past 35 years was basic research in 
terms of their definition of research. Also, they reported 
that 41 per cent of the key background advances were not 
clinically oriented at the time the work was done. These 
results have important implications to federal science 
policy. A proposal to undertake a comparable analysis in 
the area of fisheries and aquatic sciences is currently being 
considered by the Fisheries Research Board. We want to be 
able to determine why certain programs paid off, how long 
it took, and the factors involved. 


It is now possible to calculate the effectiveness of basic 
research as described above, and if we accept this proce- 
dure we can arrive at some measure of the impact of the 
present reduction in research support for science in gener- 
al, and the renewable resource area in particular. 


The Chairman: Before I ask Senator Lang to lead in the 
question period, I would like to refer to your volume 1, 
table 2, and before this is printed as an appendix to today’s 
proceedings, I wonder if you could, for the printing, 
explain, on describe in a footnote or somewhere, all the 
symbols that you are using there because at the moment, at 
least for me, it is rather incomprehensible, except BI and 
CH or something at the beginning. 


Dr. Roots: Certainly, sir, we can do that. 
The Chairman: Senator Lang? 


Senator Lang: I don’t know where to start, Mr. Chair- 
man—at the back, or the front, or in the middle. But by 
way of openers, Dr. Roots, under this department you have 
merged many various activiites which could be described 
in one way or another as having an effect on the environ- 
ment. Do you think by this sort of reorganization into a 
department that anything of a synergistic nature has been 
accomplished, or have you got the sum total of what was 
there in the first place? And what is the reason for your 
answer? 


Dr. Roots: Well, sir, I think very definitely there has 
been action of a synergistic nature. It has taken longer to 
achieve this perhaps than was hoped when it got started, 
but we feel that gradually we are creating, collectively, a 
department whose whole is greater than the sum of its 
parts. This is coming about very largely because the kinds 
of concerns that are being thrust upon the department 
cannot in themselves be answered by the capabilities or 
responsibilities of any one of its component units. 


The kinds of questions that I mentioned in my address a 
moment ago, of food, energy, settlements and so on, cannot, 
in the way that the federal government must give answers 
concerning these problems, be delegated exclusively to a 
marine service; or an environmental management service, 
or answered from a forestry aspect or an environmental 
protection aspect alone. We find increasingly within the 
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department that the problems that we are having to face 
on a day-to-day basis require an interaction between our 
various services. This, in itself, is creating a department 
which is more of a unit than it was a few years ago. 
Perhaps administratively and from the point of view of 
finding a mechanism for deciding on allocation of 
resources and things like that we are not as efficient an 
operating single unit as was hoped when the department 
structure was set up; but from a synergistic point of view 
the department is gaining momentum and is making 
headway. 


Senator Lang: I always find difficulty in relating feder- 
al activities of this nature with those of the various prov- 
inces. How do you inter-react with the common respon- 
sibilities of the provinces in these areas? Basically, apart 
from, say, ocean fisheries and navigable waters, you are 
dealing with, I think, basically the subject-matter under 
section 92. 


Dr. Roots: Most of our relations with the provinces are 
on specific subjects. Perhaps I could refer this question to 
Mr. Bruce. Would you give some examples of how we 
inter-react? 


Mr. J. P. Bruce, Acting Assistant Deputy Minister, 
Environmental Management Service: I think there are 
some clear federal responsibilities here, and you have iden- 
tified several of them, sir. There are others related to 
boundary waters, interprovincial waters and, as you point- 
ed out, navigation questions, and there are questions relat- 
ing to migratory birds which clearly fall under the federal 
responsibility. 


Many of these areas seem to us to be areas of joint 
jurisdiction where there is federal legislative jurisdiction 
but the province owns, to a large measure, the resource. In 
those areas we have worked very diligently to develop 
co-operative federal-provincial approaches, and we do this 
through various kinds of mechanisms. Under the Canada 
Water Act there are consultative committees on water 
established between the federal government and individu- 
al provinces. We have signed environmental accords with 
most of the provinces which allow us to co-ordinate our 
activities in environmental protection work, so that in 
these areas of shared jurisdiction, we have a basis on 
which to develop very good federal-provincial relation- 
ships, to ensure that we do not overlap each other and that 
we work in concert to achieve common goals. 


Senator Lang: How does this federal department 
interact with the International Joint Commission? Your 
concerns must be identical in connection with the condi- 
tion of the Great Lakes, I would assume. 


Mr. Bruce: Yes, very much so. The International Joint 
Commission is a quasi-judicial body which consists of only 
six members plus a very small supporting staff, so that all 
of the technical work is done by federal agencies and, in 
some cases, by provincial agencies. Our agency is perhaps 
the most heavily called upon by the IJC to carry out 
studies after an agreement has been reached with the 
United States, to ensure that that agreement is being kept. 
Right now I believe that our department fills about a 
hundred positions on boards, committees and reference 
groups of the International Joint Commission. Each one of 
these requires back-up technical and scientific information 
to carry out scientific work. These are study boards and 
boards of control. For example, our people provide the 
input as to how to regulate the levels of the Great Lakes 


within a framework established by the International Joint 
Committee. 


Senator Bourget: Is the Ministry of Transport doing 
part of the job also? 


Mr. Bruce: The Ministry of Transport is another of the 
agencies which the IJC calls on for work in this connec- 
tion. On the international board which looks after and 
regulates Lake Ontario, there is a representative of the 
Ministry of Transport and a representative of our depart- 
ment. But the technical work is done by our Great Lakes- 
St. Lawrence study office in Cornwall, which is a technical 
office supporting the Canadian section of the board. One of 
the things that is very important here to keep in mind is 
that it is very difficult for us to match the United States in 
economic influence, but we do try very hard with the 
resources we have available to match them in technical 
skills; and I think that only in that way can we deal 
effectively with the boundary water issues and air trans- 
port issues. 


Senator Lang: Have you been involved very much in the 
Garrison Dam project? 


Mr. Bruce: Very much so. 


Senator Lang: And something to do with the mine oper- 
ation on the B.C.-U.S. boundary line? Whom do you advise 
on that? 


Mr. Bruce: Well, in the first case, the Garrison diver- 
sion:—this was a case where for a number of yeras we 
advised External Affairs on the scientific and technical 
information which led us to believe that if the Garrison 
diversion plan were to proceed as planned in North Dakota 
it would have adverse effects on water quality and on 
flooding in the Souris River and the Red River in Canada. 
So we did all the technical studies, based on material 
supplied by some of our colleagues in the United States. 
This demonstrated to us quite clearly that there would be 
adverse effects. External Affairs used that ammunition in 
their dealings with the United States and then we finally 
agreed that the only way to resolve the issue was to ask the 
International Joint Commission to undertake a study. The 
International Joint Commission was given a reference and 
then it came back to us and said, “Who are your best 
technical people to deal with this?” So we now have people 
working 84 hours a week trying to complete that reference 
study, and they come from all parts of the department— 
from the fisheries side and from the inland waters side— 
trying to come to grips with a joint appraisal with the 
Americans to see what impact that proposed diversion will 
have on Canada and how it ought to be modified to ensure 
that those adverse impacts do not occur. 


The Chairman: When you speak now of the Internation- 
al Joint Commission you are really referring to the 
Canadian section. 


Mr. Bruce: No, the studies that are undertaken by the 
International Joint Commission are joint studies by a joint 
board appointed by Canadian and U.S. technical people. 
What we are trying to arrive at is a consensus with our 
U.S. counterparts on the technical facts of the case upon 
which the IJC can then make a recommendation to the 
government. 


In the case of the potential problems of coal mining in 
BC affecting rivers in the United States, that has not as yet 
reached the stage where a reference to the IJC has been 
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given. We have close contacts with the B.C. government on 
the development there, and we have initiated a monitoring 
program so that we know what the natural state of the 
river system is, prior to any developments there, in case 
such developments do go ahead. This with allow us to be 
ready for questions as to the effects of the development on 
water quality in the United States. 


Senator Lang: Where does this fall in the line of chain of 
command within the department? Under which assistant 
deputy minister does it fall? 


Mr. Bruce: I might go back to Dr. Roots’ earlier com- 
ment. Questions that come up under the boundary waters 
issue and questions of air transport pollution invalve a 
number of parts of the department. We are now able to call 
on people within the department with expertise in fisher- 
ies and related aquatic sciences, in water and atmosphere 
resources and a whole range of expertise that previously 
was scattered over various parts of the government. 


Senator Lang: And then it comes up to the senior assist- 
ant deputy minister, environment services—is that the 
chain of command? 


Mr. Bruce: In some cases, yes but in some cases it 
involves, for example, fisheries services, which would be 
under a different senior assistant deputy minister. So the 
only real head is the deputy minister. 


Senator Lang: Coming back again to Dr. Roots, you have 
a substantial R and D budget by comparison with other 
departments. I am just looking through some of the figures 
here. How does that budget compare with, say, the com- 
bined budgets of the various components that now make 
up the department, as compared to 1968? Does that merely 
reflect an allowance for normal increases and inflationary 
factors, or are you utilizing a much larger budget on R and 
D than the components did from 1968 to 1970? 


Dr. Roots: I think, on the whole, the relative proportions 
are quite constant over this period, for those components 
that still carry out the same functions. Perhaps I could call 
on Dr. Hotz to deal with this. 


Dr. M. C. B. Hotz, Director, Integrated Programs 
Branch, Department of the Environment: Mr. Chairman, 
it is very difficult to go back to 1968 because this would 
mean having to cull information from a number of govern- 
ment agencies having a wholly different set of priorities 
and expenditure categories. So what we have done is to 
take figures from the time of the formation of the depart- 
ment in 1970-71; and when you do that you find that there 
has in fact been an increase, in R & D spending. I will give 
you a few dollar figures for the record. In current dollars, 
from $73 million for R & D expenditures in 1970-71 we go to 
$122 million in 1976-77; I am just covering the period of the 
existence of the department because the figures for 1970-71 
are figures that came from the original agencies from 
which it was formed. So the figures in current dollars show 
a steadily increasing trend. Unfortunately, the deflated 
figures that we have relate to total science expenditures, 
and not solely to R & D. These show the same sort of 
increase as for current dollars, with a few ups and downs 
in between. You will find that we hit our real peak in 
1972-73. 


The Chairman: This is total science? 


Dr. Hotz: This is total science, yes, but proportionately 
there have not been any major changes, although there 


have been some shifts away from research into other Relat- 
ed Scientific Activity. We find that in terms of both cur- 
rent and constant dollars, we hit our science budget peak 
in 1972-73. We went from total deflated expenditures of 
$157 million in 1970-71 to $190 million in 1972-73. We then 
dropped the next year to $170 million, and since then we 
have been up and down around $185 million. We have not 
at any time again hit our peak—this is in deflated terms— 
of $190 million in 1972-73. What has in fact happened is, 
that in order to maintain some of our ongoing programs, 
the science and research managers have been forced, at the 
time of preparation of their program forecasts, to divert 
money that had previously been identified by them for 
capital purposes, that is, for small capital equipment and 
things like that, into operational funds. I can remember in 
one year some $10 million being so transferred. This was 
before the preparation of the estimates, of course. The 
inflation of the last couple of years has now resulted, in 
some cases, in as much as 80 per cent of the operational 
budget being spent on salaries. 


The Chairman: Does that mean that you can pay your 
researchers but that they have no equipment to work with? 


Dr. Hotz: I think that we are relying on the equipment 
that we already have, and hoping and praying that it does 
not fall apart, that everything we had last year does not 
fall apart next year. 


Senator Lang: In a broad, general sense, where is the 
bulk of your R&D expenditure going in terms of these 
various sub-departments, such as marine aquatic biology, 
hydrology, wildlife, air pollution, pollution control? Where 
does the weight now lie? 


Dr. Hotz: This is a rather difficult question to answer. I 
think we have seen a proportionate increase over the last 
several years in atmospheric research. Research done by or 
for the Environmental Protection Service is largely new, 
but is very limited. The research needs of the Environmen- 
tal Protection Service are met to some extent by the Envi- 
ronmental Management Service on the water side, to some 
extent by the Fisheries and Marine Service and by the 
Atmospheric Environment Service. On balance, I do not 
think there have been very major proportionate shifts in 
research between the various parts of the department. 


Senator Lang: You mean it is maintaining the status 
quo? 


Dr. Hotz: Not the status quo, because before the depart- 
ment was formed there had already been shifts in research 
direction toward environmental quality and away from 
exclusive orientation on resource orientation. The resource 
oriented research of the other agencies had to be carried on 
though, so it was rather difficult to maintain a balance 
between them. When the Department of the Environment 
was formed one of the first things that had to be done was 
to get started on a pollution control program, and the 
Environmental Protection Service was set up specifically 
for that purpose. This tended to produce further shifting 
towards an emphasis on research aimed at maintaining 
environmental quality. We are now looking at a much 
more synergistic situation than we had before, where the 
work of one agency is closely affecting that of others, and 
where it is becoming less easy, I think, to see where the 
research thrusts are originating, because they are tran- 
scending the specific subject interests of the Services into 
which the department is organized. For example, there are 
a number of areas where joint projects are going ahead 
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that involve Fisheries personnel as well as Environmental 
Management Service personnel. This type of program is 
increasing steadily. 


Senator Lang: It is a complicated picture for us to grasp 
quickly. I think perhaps by examples you might help 
elucidate. For example, has the Department of the Envi- 
ronment been involved in the current question of mercury 
poisoning in the Grassy River Narrows Indian Reserve. If 
so, what action has the department taken, under what 
circumstances, and what may the present status of the 
matter be? 


Mr. W. K. Sharpe, Director, Water Pollution Programs 
Branch, Environmental Protection Service: With respect 
to mercury, we have been in consultation with both 
Ontario and Quebec. There are several factors with regard 
to the mercury inputs with respect to water. The mercury 
inputs have been reduced down to about 1 per cent of the 
original contributions in that area, and we are looking at 
other contributions, including atmospheric contributions. 
The whole question of mercury has been discussed before 
one of the House of Commons committees. I was not 
present at that committee hearing, and I should like to 
refer those minutes to you at some later time after I get 
back to the office in order to answer your question more 
fully, if I may do so. 


Senator Lang: My question was really directed, not so 
much to the substance of the matter of mercury poisoning 
as to by what mechanics, other than a newspaper story, do 
these matters come to your attention, and how do you deal 
with them? 


Dr. Roots: We could only wish that there were a single 
identifiable pathway by which some of these questions 
come to our attention. On a question such as you raise as 
an example, the first areas of responsibility are, as you 
well know, the provincial governments, and, with respect 
to Indian reserves, the Department of Indian and Northern 
Affairs. The Department of the Environment will be in 
most cases—and the example you mention is a case in 
point—consulted by both of those regarding any technical 
information that we may have. Their request, and our 
response, would not necessarily imply a direct action re- 
sponsibility, other than under our established legislation 
and a consideration of what may be done by way of 
dispersing information or gathering more, in the name, you 
might say, of humanitarianism first. The request we 
receive could be either formal, as in an example like this, 
from the minister of another department or another gov- 
ernment level, or it could be initiated informally and start 
within the department. The Department of the Environ- 
ment would identify either a team or lead agency, usually 
under the responsibility of the assistant deputy minister, 
to take what action is required. It may be that Dr. May or 
Mr. Hurtubise has some information on just what we did 
in the Grassy River Narrows case. 


Mr. F. G. Hurtubise, Director General, Environmental 
Conservation Directorate, Environmental Protection 
Service, Department of the Environment: This is a gener- 
al question and if you will allow me, sir, I would like to 
answer it in a very general way because, obviously, as Iam 
sure you know, the problem in dealing with mercury con- 
tamination in our stream is that there are deposits of 
mercury which are a result of industrial activity which has 
occurred over the past many years. Now, the Environmen- 
tal Protection Service, being the pollution control agency, 
if you wish, of the Department of the Environment, in 1972 


decided that one of the first things it should do would be 
something about the effluents from chlor-alkali plants. 
Very soon after the formation of the Department of the 
Environment effluent regulations for the chlor-alkali 
industry were promulgated. As Mr. Sharpe has indicated, 
this immediately reduced the effluent discharge of mer- 
cury from such plants by 99 per cent. Of course, the 
problem remains of the accumulated deposits in the rivers, 
which is what is really causing the problems we face today. 


Besides these various systems we have for exchanging 
information between provincial agencies and ourselves, we 
also now have, since April 1 of this year, the Environmen- 
tal Contaminants Act. This act has been established in 
order to prevent a situation such as mercury or other 
contaminants that we are now beginning to hear about and 
which have been around for a long time. I will not go into 
the details of the Environmental Contaminants Act, but I 
believe it will help in establishing what we are doing in 
this area to desribe a facet which we like to refer to as an 
early warning system. Basically it goes like this, that if a 
manufacturer is importing or manufacturing for the first 
time a chemical, in amount more than an-initial quantity, I 
believe more than 500 kilograms, this must be reported to 
the federal government within a certain allowed period of 
time. This report automatically alerts the Department of 
the Environment to the introduction of a new chemical 
which might have either health or environmental impact. 
So we hope through this new legislation in effect to pre- 
vent problems that we have experienced with other chemi- 
cals. Mercury is one, of course, and I am sure you have 
heard of PCBs. 


Senator Bourget: So it is done by way of regulation 
rather than research, is that it? 


Mr. Hurtubise: No; unfortunately, depending on your 
point of view, there is a tremendous need for much techni- 
cal work to be done because suppose a new chemical is 
synthesized, then someone finds a use for it and immedi- 
ately, of course, someone decides to market it. However, 
before we allow the marketing of this product from now on 
in Canada, we will insist that first of all we have a good 
assessment of the potential environmental or health 
impact of the product. I would like to say, right away, that 
we are operating very closely with the Department of 
National Health and Welfare. Our two departments have 
dual responsibility; they have the responsibility for the 
health impact while we have the responsibility for the 
environmental impact of new chemicals. We want to know 
everything that is known on either side. This presupposes, 
as we have said already, that we are very much aware of 
what the scientific community is doing. I would like 
simply to reinforce one comment made here already with 
respect to the great need for scientists in our department to 
be au courant with what is happening internationally in 
the whole area of environmental sciences. This is crucial to 
the very existence of our department. So we should know 
what is happening from the point of view of research into 
the question of the environmental and health effect of all 
these new chemicals which appear on the scene. It is a very 
large number per year, unfortunately. 


The Chairman: Perhaps another way to go at the gener- 
al question that Senator Lang had in mind would be to ask 
you, sir, to describe perhaps more precisely than has been 
done so far the responsibilities and functions of your 
office. As science adviser and co-ordinator, presumably all 
these requests should go through you at some stage. 
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Dr. Roots: Sir, I must correct that reference to responsi- 
bility of co-ordinator for all requests coming to the depart- 
ment. I believe the title of co-ordinator to which you refer 
is simply in connection with co-ordinating our response to 
this hearing. However, I do have some responsibilities. 


The Chairman: It is too bad, because I like that title. 


Dr. Roots: As to the general question of how we organize 
to respond to requests in the nature Senator Lang men- 
tioned, perhaps I could refer again to Mr. Bruce, who in the 
area of environmental management is more close to being a 
co-ordinator with respect to waters and he could give 
examples. 


Mr. Bruce: I would like to follow up on the mercury 
question, becuase I think it may be instructive to you to 
know how we first came upon this problem. 


Senator Lang: Through the newspapers. 


Mr. Bruce: No. Scientists of Wildlife Service of the 
Department of the Environment were the first people in 
Canada to find that mercury was a contaminant which was 
becoming a serious problem in some parts of the natural 
food chain. As soon as they found that, they turned to the 
fisheries people and informed them that the mercury in 
certain fish-eating birds was becoming fairly high. The 
fisheries people looked then at the water, and at sediment 
at the water bottom, in co-operation with the water part of 
the department. So we have through these major compo- 
nents of the department, the Fisheries Service who have a 
fish inspection program, the Wildlife Service, who look for 
toxic chemicals in wild life and the water service with a 
program to measure the qualify of the water and the 
sediments, an early warning system for detecting things 
which are coming into the environment, and for finding 
out where they are most serious. 


So that was one of the ways by which we found this 
contamination. Now, strengthened by the Environmental 
Contaminants Act to which Mr. Hurtubise referred, I think 
we have a lot of tools that we can bring to bear to identify 
problems in advance and really address them effectively 
on a regulatory basis, which the environment protection 
service is doing. 


Senator Lang: My concern would be that these problems 
will arise at a rate in the next few years which you have 
not anticipated and your responses are going to have to be 
ad hoc responses to completely unforeseen circumstances 
and combinations of circumstances such as we discussed 
this morning in connection with that syndrome in the New 
Brunswick forest spraying situation. Dr. Roots said to me 
that we cannot launch research programs to meet crises. I 
would like to question that premise. I think that if we 
cannot do that we will be in very serious trouble. 


Mr. Bruce: Allow me to try to answer that in one way in 
connection with toxic chemicals. Mr. Hurtubise has 
indicated we are beginning to try to put the onus now, 
through the Environmental Contaminants Act, on those 
who want to make use of the new chemicals. That is going 
to help. However, another longer-range kind of research 
program which we are trying very hard to protect might 
get us out of this jam. That is a program to try to find out 
what is the chemical structure of those contaminants 
which will really have an adverse impact on the environ- 
ment and on human health, and how we can distinguish 
the chemical structure of those substances from those 
which are fairly benign or cause no damage to the environ- 


ment. If we can really pin such a fundamental factor down 
effectively, then I think we have an excellent way of 
concentrating on those things that are likely to become 
problems and not be so worried about those which are 
unlikely to become problems. But that is a research pro- 
gram for which we are having a hard time getting 
resources to support. We are fighting all the fires, but we 
are trying also very hard to support the longer-range 
research. 


Senator Lang: Yes, I can imagine that you will have a 
lot more to fight. 


Mr. Bruce: You are right. 


Senator Lang: What, if anything, has your department 
to do with the pollution problem caused by the dispersal of 
radio active waste near Port Hope? And what studies are 
being carried on in connection with the Mackenzie Valley 
pipeline project? 


Dr. Roots: I can try to answer your first question; and 
we have other people here with regard to the second one. 


Senator Lang: I want to see where that $220 million is 
going. 


Dr. Roots: We are very directly an active partner in an 
inter-departmental and federal-provincial activity with 
regard to the contamination in the Port Hope area. There 
was established in response to identification of the con- 
taminated area of Port Hope a federal-provincial task force 
on radioactivity, at the deputy minister level, of which the 
Department of National Health and Welfare, the Atomic 
Energy Control Board, the Department of National 
Defence, Atomic Energy of Canada Limited as a Crown 
agency, the Department of the Environment, the Depart- 
ment of Energy, Mines and Resources, the Department of 
National Defence, the Department of Indian and Northern 
Affairs, the National Research Council, the Ontario Minis- 
tries of Health Environment, and Natural Resources, and, 
because similar things had been happening in Saskatche- 
wan, the Saskatchewan Departments of the Environment, 
Labour, and Mineral Resources are all members. This task 
force formed a number of working groups to identify, first 
of all, what would be the methods by which the possibly 
contaminated area in Port Hope could be surveyed and 
identified. Another group of specialists, including medical 
personnel, representatives of the Department of the Envi- 
ronment and people who had knowledge of the movement 
of ground waters and soils, was considering how we would 
determine what would be safe levels. It is one thing to 
indicate what is a level known to be unsafe, and quite 
another to reassure a home owner or, even more particular- 
ly, a real estate agent wanting to sell a property, that there 
is a safe level. This was a technical problem. There was a 
group, which included the National Research Council, the 
Department of Agriculture and the Department of the 
Environment, who considered the long-term effects of con- 
tinuing to grow vegetables in marketgarden areas in which 
this waste had been dumped. They was another working 
group on the criteria for waste disposal sites, and then 
there were the usual groups coordinating the groups which 
coordinated the groups. In the action taken, this depart- 
ment has provided personnel to the survey and clean-up 
operations in Port Hope. The overall operation is co- 
ordinated by a person from the Department of National 
Defence. The on-site technical manager is an individual 
from the Department of the Environment. Through the 
office of the Deputy Minister of the Department of the 
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Environment, we requested several of the services of this 
department to make technical people available during the 
summer. These are now on the job, and we will re-assess 
the program in the early autumn to see what is then 
required. 


In a similar way, we have identified, through our West- 
ern Regional Board, a man to take charge of the technical 
operations for identifying contaminated homes, basements, 
golf courses, and so forth, in Uranium City. 


The present situation is that while the primary responsi- 
bility for that clean-up operation is not clearly defined 
among government departments, clean-up is proceeding. 
There are many difficult decisions to be made as to who is 
ultimately responsible. The operation that gave rise to the 
contamination was entirely legal and permitted at the 
time. Although Eldorado Nuclear Limited was the agent, it 
did not do anything which was not approved at that time. 
Provincial agencies also had approved what had taken 
place. The question of responsibility is a different matter 
than the actual operation and clean-up, and our depart- 
ment is playing a technical and advisory role, and using its 
resources in contributing to the clean-up operation, in this 
case, through a federal-provincial task force. 


In connection with the Mackenzie Valley pipeline, we 
have also an interdepartmental network of committees and 
agencies, which it would take some time to describe, start- 
ing at the deputy minister level and reaching to the field 
officer. An office was established within the Department 
of Indian Affairs and Northern Development in direct 
support of the Mackenzie Valley Pipeline Inquiry. That 
office assesses, from a technical point of view, the applica- 
tions that have been received from the proponents. It is 
staffed by technical people assigned from the Department 
of Energy, Mines and Resources, the Department of the 
Environment, the Department of Indian Affairs and North- 
ern Development, and some people who have been hired 
specifically for this purpose. That office and the inter- 
departmental committees, attempt to assemble the back- 
ground information, and to make suggestions to the 
individual operational units of the various departments, 
which are mainly, in this case, the Department of Energy, 
Mines and Resources and the Department of the Environ- 
ment. These departments conduct base studies and sur- 
veys, and assemble all the information and relate it to the 
information that is produced by the proponents. 


In regard to federal government background action 
related to Mackenzie Valley questions, the policy decisions 
are made by a committee at the deputy minister level anda 
management committee at the assistant deputy minister 
level regarding the participation of the various depart- 
ments. The technical work is coordinated by an office 
which is housed within the Department of Indian Affairs 
and Northern Development, and the individual activities 
are carried out by individual departmental agencies, as 
required. This is a rather special and complex case that has 
grown over the years. I think it has worked quite well. The 
department also provides background information assist- 
ance to the National Energy Board in its assessment of the 
applications in respect of the Mackenzie Valley pipeline. 


Senator Lang: I have a rather raw impression, perhaps 
an erroneous one, from your description of these problems 
and the way in which they are being dealt with by the 
government involving two or three levels and many 
departments, that there is a rather fragmented approach to 
environmental problems that is not completely consonant 
with the seriousness of the subject-matters as they arise. 
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Dr. Roots: There is some truth to that statement. How- 
ever, I think the confusion is more apparent than real. The 
key to eliminating the confusion is clear terms of reference 
for the people doing the work and exchange of informa- 
tion. It is true that there are, in the case of the Mackenzie 
Valley pipeline, many actors at many levels, and the 
Department of the Environment has no direct legislation 
in respect of pipeline operations as a whole. Although 
there are individual acts, such as the Clean Air Act, the 
Fisheries Act, and so forth, there is no overriding legisla- 
tion dealing with an industrial operation such as the Mack- 
enzie Valley pipeline, which means that the department’s 
activities are largely technical support to other groups who 
must make decisions. We must endeavour to build up our 
ongoing background knowledge of the environmental con- 
ditions of that area to which the individual questions put 
by those who must make particular decisions on such 
things as highway and pipeline routes, or the positioning 
of a particular element of a pipeline, and so forth, can be 
applied. 


Senator Lang: Do you feel the department suffers from a 
lack of enforcement capacity? 


Dr. Roots: Not in its capacity in terms of jurisdiction 
and authority, Senator Lang. It does suffer from insuffi- 
cient scientific, technical and resource muscle to get ahead 
of the immediate demands placed upon it. 


Senator Bourget: Do you feel MOSST could play a role 
in coordinating that kind of work? 


Dr. Roots: Yes, if they can give us sufficient dollars and 
personnel. 


Senator Lang: There seems to be a general impression 
abroad that the permits for drilling in the Beaufort Sea 
were let rather hastily and without adequate consideration 
for environmental concerns. Do you consider that a sound 
proposition? 


Dr. Roots: I should like to refer that to Dr. Collin. 


Dr. A. E. Collin, Assistant Deputy Minister, Ocean and 
Aquatic Sciences, Department of the Environment: Mr. 
Chairman, if I may, I should like to give a brief history of 
that exercise. In 1973, the Department of Indian Affairs 
and Northern Development gave approval in principle for 
exploratory drilling in the coastal waters of the Beaufort 
Sea. The environmental conditions in the coastal waters of 
the Beaufort Sea are unique, in my view, because of a 
single factor, that being the presence of polar ice. The main 
environmental problem which had to be coped with in the 
coastal waters of the Beaufort Sea was the event of an 
uncontrolled blow-out of an exploratory well in such a 
situation where it would be impossible to provide a relief 
well in such a manner and in sufficient time to cut off the 
discharge of crude oil into the coastal waters of the Arctic 
Ocean. 


This was recognized in the process of the granting of the 
permits to drill these exploratory wells. It was identified 
by the Department of the Environment in the fall of 1973. 
It was also recognized by the Department of Indian Affairs 
and Northern Development, which has the responsibility 
for granting these permits. 


In the view of environmentalists, the conditions under 
which these exploratory wells were to be drilled were 
extraordinary, in that there had been no wells drilled 
under similar conditions anywhere in the world, and 
because the mechanics of controlling a well under such a 
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situation were not known; also, that the engineering capa- 
bility available to anybody to drill these wells safely under 
this situation was not known to be available. So this was 
thought to be a situation which required an extraordinary 
or emergency program to find out exactly what the envi- 
ronmental risk was. As a result of this understanding the 
Department of Indian and Northern Affairs and the 
Department of the Environment proposed to industry that 
no permit would be allowed for exploratory drilling in the 
Beaufort Sea until such time that we had possession of at 
least background information as to the environmental con- 
ditions in the southern area of the Beaufort Sea and some 
clearer estimate as to how we would cope with an extraor- 
dinary environmental impact such as a blowout in the 
wells. 


The research program was undertaken in the summer of 
1974 and 1975. It was funded by contributions from the 
federal government and private industry and the indus- 
tries involved in the drilling: So that the private sector 
contributed to the cost of the work, government contribut- 
ed to the cost of the work, and it was recognized that no 
approval to undertake the exploratory drilling would be 
available until this environmental review was undertaken. 
In the process of the movement of this submission to drill 
through Cabinet due attention was given to this environ- 
mental reconnaissance. In view of environmentalists, 
and in the view of the department, and especially the 
departmental managers who had to put the program in 
place, the timing of such a major operation in the field in 
the Arctic, using ships, aircraft and many people, and the 
management of a joint industry-government exercise cost- 
ing upwards of $10 million, was very short. 


Senator Lang: And inadéquate? 


Dr. Collin: It was designed as a reconnaissance environ- 
mental survey, and, as such, I think it served quite a useful 
purpose in arriving at the permit decision. 


Senator Bell: Mr. Chairman, did he really answer that 
question about it being adequate? 


The Chairman: It is probably too political. The witness 
has already said it was very short. 


Senator Lang: I don’t want to monopolize the question- 
ing, Mr. Chairman but— 


Senator Stanbury: I wasn’t sure whether that was a 
little braggadocio or whether he was saying, “We did it 
well and we did it quickly,” or whether it meant that it 
was a little too short. 


Dr. Collin: I would welcome an opportunity to enlarge, 
Mr. Chairman, if that is required. 


The Chairman: If we have time at the end, perhaps we 
could come back to this. 


Senator Lang: I don’t want to monopolize the question- 
ing, Mr. Chairman— 


The Chairman: No, no. 


Senator Lang: —but it seems to me rather obvious that 
there is a conflict of interest between resource develop- 
ment—it seems to be such an obvious thing that it doesn’t 
even need to be elucidated—between resource develop- 
ment and environmentl concerns. When the department 
was set up forestry and fisheries went into the complex. 
They are both, of course, resource development concerns as 


opposed to environmental primacy and environmental con- 
cerns. To what extent has the resource aspect of that been 
denigrated? 


Dr. Roots: Mr. 
believe— 


Chairman, I don’t think that we 


Senator Lang: Perhaps Dr. Weir would like to answer 
that one. 


Dr. Roots: —that there is a basic conflict in the medium 
on long-term between the environmental interest and 
resource development. There definitely is often conflict on 
the short term. If the object of resource development is to 
make as much money as one can by using the resource 
immediately, then undoubtedly this is a conflict with the 
sustained productivity of a biological based resource, and 
it leads to conflict with the sustained economy and useful- 
ness of what benefits can be gained from a non-renewable 
resource. But in the long run—and we are finding every 
year that the long run is becoming shorter and shorter— 
the need to develop our resources in such a way that the 
productivity is sustained year in and year out throughout 
the variations of nature, despite the machinations of man, 
is becoming more apparent. So one of the technical and 
educational jobs of our department is simply and directly 
to identify where it is that resource development and 
environmental concerns are in conflict as they sometimes 
appear at present, and why and over what time scale; and 
where it is that the maintenance of a highly productive 
environment is directly the basis for long-term resource 
planning. We feel it is our job to go at this not from an 
emotional or conviction aspect, but to look carefully at 
what are the facts of the situation as we understand them 
at present. 


We fully know that many of the resource extraction and 
resource using industries and mechanisms, that we have in 
this country at present, cannot continue in their recent 
method of operation without causing a great deal of envi- 
ronmental damage which will ultimately destroy the 
resource on which they depend, or so increase their costs as 
to make them unprofitable; and it is our job to find out 
what changes have to be made. 


Perhaps Dr. May can make some comments on this 
question. 


Dr. May: Well, very briefly, Mr. Chairman, I could not 
add very much. I might say that I do not see any direct 
connection in fisheries per se between resource develop- 
ment and other environmental concerns. Development of 
fishery resources, by and large, with rare exceptions, does 
not create environmental damage of any sort. If one over- 
fishes a fish population one damages the fish stock, but not 
the water or the bottom over which it exists. 


I would say, just to add a point to your general response, 
that perhaps the greatest single area for impact on living 
resources, of other sorts of development, is the energy area, 
with pipelines, oil wells offshore, nuclear plants, and all 
the other sorts of things that one associates with energy 
development. 


The Chairman: On forest inventories, for instance, 
where are we? I remember being told last year by a man 
who knows quite a bit about this situation that if Canada 
were prepared to meet the world demand for our share of 
newsprint at the beginning of the 1990’s we should have 
started to plant trees yesterday! 


Dr. Roots: Dr. Bourchier would like to answer that. 
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Dr. R. J. Bourchier, Director General, Canadian Fores- 
try Service: Well, on the question of our forest resources, it 
is quite true that in certain areas over-cutting has taken 
place. Nationally, we are not cutting nearly as much as we 
are growing. The problem is that the areas near the mills 
where the wood can be moved easily have not received the 
attention, from the forest management standpoint, that 
they should have. The result is that wood will have to be 
moved farther to the mill, and taken from areas where it is 
harder to operate in, and the cost of that wood will be 
higher. We are not going to run out of wood nationally, but 
we will run out of the wood that we want, the kind of wood 
we want and where we want it in the forseeable future. 


The Chairman: At competitive cost. 
Dr. Bourchier: That is right. It is the cost factor. 


Senator Bourget: Are you working closely with the Pulp 
and Paper Research Institute in that respect? 


Dr. Bourchier: The Pulp and Paper Research Institute of 
Canada in located in Montreal and its program is designed 
to further the technology of the pulp and paper industry. 


Our program deals more with the resource, the health of 
the resource, the preservation of a sound forest ecosystem, 
if you like, for the years ahead. We know what PPRIC is 
doing and they know what we are doing, so in that sense 
there is close liaison. As a matter of fact, I am on the board 
of directors. 


Senator Bourget: It belongs to the provinces? 
The Chairman: No, it is private. 
Senator Bourget: The resources? 


The Chairman: Oh, I am sorry. I thought you were 
referring to the institute. 


Senator Bourget: No, the resources. I was referring to 
the resources. I suppose that the provinces are doing some 
research on that as well. 


Dr. Bourchier: You are quite right, senator. The resource 
belongs to the province. Three of the provinces have 
research programs—British Columbia, Quebec and 
Ontario. 


Senator Bourget: What about New Brunswick? New 
Brunswick has a good school. 


Dr. Bourchier: Yes, they do at the University of New 
Brunswick. The Department of Natural Resources in New 
Brunswick is not doing any major research on this. We 
have a laboratory there, and this program is designed to 
try to meet the resource research needs in the Atlantic 
provinces. 


Senator Bourget: How long does it take for a pulpwood 
tree to grow—twenty years, 25 years? 


Dr. Bourchier: In the southern United States you can 
grow a pulpwood tree in 12 years. This is one of Canada’s 
problems because in much of Canada if you are talking of 
pulpwood trees it involves a 40 to 50 to 60 years time span. 
Forty is considered very good. 


Senator Buckwold: I am somewhat confused and con- 
cerned about jurisdictional problems so far as your depart- 
ment is concerned. I would presume that almost every 
province has its own department of the environment, or if 
it does not have a specific department then it certainly has 


people who are very much concerned with it. Perhaps you 
could explain to me how that relationship exists. Is there 
overlapping? Are there jurisdictional differences? Is there 
a duplication of research spending on the part of the 
provinces as against the federal department? In this whole 
relationship, when do you come into the picture? Do you 
come in only on request or do you initiate action? 


Dr. Roots: The relationship operates at a large number of 
levels. Jurisdiction is in most case quite clear, although 
there are also overlaps. The federal government has juris- 
diction over fish stocks in navigable waters and through 
the Fisheries Act the Department of the Environment gets 
a great deal of its operational strength. Through invoking 
the Fisheries Act it can do a great deal to ensure that our 
offshore and inland waters and river systems are main- 
tained to a quality which I might best describe by saying 
that if it is good enough for a fish it might be good for 
people too. We have acts that deal with clean air, and there 
is the Canada Water Act which is directly designed to 
bring together federal and provincial agencies to look at 
the management of river basins. There are other individual 
acts which give the federal government jurisdiction with 
regard to migratory birds, for example. I do not want to go 
through the list of all such things here. But with those 
being basically the exceptions, the activities that the 
Department of the Environment is concerned with are 
either as you surmised, provincial resources such as fores- 
try, or they are common property resources such as the 
atmosphere, for which jurisdiction is not identified. The 
provincial governments have in nearly every case institut- 
ed some sort of agency to be concerned with the environ- 
ment and environmental questions. None of these has a 
scope or range of jurisdiction which is identical with that 
of the Department of the Environment. So we do have 
overlaps in concern. We have the situation, for example, 
where what comes under the jurisdiction of the Depart- 
ment of the Environment in the federal government may 
only be partly in an environmental department in a prov- 
ince and perhaps partly in a department of natural 
resources. In one province the department of mines has a 
direct responsibility which overlaps with ours. Mr. Bruce 
mentioned a moment ago the federal-provincial accords 
which have been assigned as the mechanism for ensuring 
that in certain specified area we do have a firm written 
agreement as to how action should be taken and how 
resources should be shared. By and large the proportion of 
general background research that is shared or applied 
jointly between the federal agencies and the provincial 
governments on general aspects is small. There are a 
number of individual emergent programs, however, where 
the federal government has combined with provincial gov- 
ernments to undertake joint activities. We have, for exam- 
ple, an agreement with the Alberta government for envi- 
ronmental research relating to tarsands and heavy oils. 
This is a formal agreement whereby there is joint funding 
on research. There are a number of things like that. I think 
the only answer I can give to the committee, and this will 
reinforce in many respects what Senator Lang said, is that 
the arrangements are worked out very largely on an ad hoc 
basis. I want to assure you at the same time that they are 
very rarely worked out on a catch-as-catch-can—last 
minute basis. These are worked out in the context of a full 
examination of the concerns of both provincial and federal 
governments, and so while the environmental decisions are 
not uniform with every province by any means, they form 
part of a pattern which we try our best to make consistant 
and workable. 
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Senator Buckwold: You feel, then, that the arrange- 
ments worked out with the provinces have been satisfacto- 
ry so far as your department is concerned? 


Dr. Roots: We always hope that there would be improved 
technical information available before decisions are made. 
This is only natural and we are never really satisfied, but 
we are learning how to work with the present arrange- 
ments, I think, reasonably well. A simple change in the 
jurisdictional arrangements would not eliminate our prob- 
lems. Again I would like to come back to Mr. Bruce who is 
the man in the area that many of these questions have 
been focused on. 


Mr. Bruce: Well, I would answer that question by saying 
that, yes, the working relationships with the provinces on 
the whole are extremely good, and we are operating in a 
complementary way. 


Senator Buckwold: Do you ever get your wrists slapped 
because you moved into a provincial jurisdiction? 


Mr. Bruce: Occasionally, and occasionally the provinces 
try to take over an aspect of the work that comes under 
federal jurisdiction. As an example I would mention the 
trans-boundary pollution problem. 


Senator Buckwold: That brings me back to my question 
relating to the overlapping problem and also relating to the 
expenditures of each jurisdiction. Is that a problem? Are 
we in fact wasting federal money at both levels? 


Mr. Bruce: I think the best way to explain this situation 
would be to have a huge blackboard on which we could list 
all of the federal-provincial committees and all of the 
coordinating mechanisms we have in all of the fields which 
the Department of the Environment deals with, and they 
are many. We have water, we have pollution controls, we 
have fisheries, we have forestry, we have wildlife. For 
every major activity in the department we have a federal- 
provincial coordinating committee, and these committees 
do indeed make sure that there is minimization of overlap 
and duplication of effort. I would not want to say that 
there is never any, that there are never cases in which 
advance consultation should have been undertaken and 
was not, but by and large the consultation mechanisms are 
very strong and effective, and our working relationships 
with the provinces are very good in this field. 


Senator Bell: One of the jurisdictional conflicts that is 
of great concern to us in British Columbia is the British 
Columbia Court of Appeal decision which puts the Georgia 
Strait water in the hands of the province. There is, of 
course, some concern whether the federal government will 
appeal this decision to the Supreme Court of Canada. I 
would assume that would be strictly within your environ- 
mental concern, because I believe this is how the situation 
cropped up in the first place. Would you, with the co- 
ordinating ability that you have just been explaining to 
Senator Buckwold, have some way of influencing what 
will undoubtedly have to be a political decision about 
whether the federal government does appeal that decision? 
Would you be going into that from your end of it too? 


Mr. Bruce: I think that is more Dr. Collin’s field than 
mine. 


Senator Buckwold: You had better get a lawyer, not a 
doctor. 


Dr. Collin: I would think so, Mr. Chairman. 


Senator Yuzyk: It seems to me that the provincial and 
federal governments are each trying to accommodate one 
and another, but in the end who has the final authority 
over environment and ecology? 


Mr. Bruce: I think the answer to that is that neither 
level of government has the final authority overall. In a 
specific case the Federal Fisheries Act, the Environmental 
Contaminants Act or the Boundary Waters Treaty may be 
the governing piece of legislation. In many cases the pro- 
vincial legislation is the governing piece of legislation. 


Senator Yuzyk: But they could be in conflict. 


Mr. Bruce: They could be. The situation, with almost all 
aspects of the environment, is that it is a field of split or 
joint jurisdiction, so these co-ordinating mechanisms are 
necessary to make the two levels of government work 
effectively together in a field of joint or shared 
jurisdiction. 


Senator Buckwold: That is really what I was trying to 
get at. I gather from your response that it seems to be 
working. 


The Chairman: We don’t know why. 


Dr. Roots: We do not pretend that it works without 
friction, but I think on the whole it does work. One saving 
grace is simply that the total capacity of both the provinces 
and the federal government, and of the country as a whole, 
to produce information on which decisions are made is so 
small that we just cannot afford to duplicate. The number 
of people who can provide information, if we come back to 
our main theme of scientific aspects, is so small that if 
there is someone in a provincial government equipped and 
able to provide information which the federal government 
departmentally would like to have, we are more than 
anxious to have him do the work. 


Senator Buckwold: That is a practical question. Your 
department federally is concerned with waterways, espe- 
cially with fish and that type of thing. I guess the St. 
Lawrence system is one. Who would have authority over 
the City of Montreal to stop them putting raw sewage into 
that river, the provincial government or the federal 
government? 


Senator Bourget: They have a board in Montreal. 


Senator Buckwold: I am not asking why it has not been 
done. 


The Chairman: I do not think it is fair to ask that 
question. I can tell you that it has to be the provincial 
government. 


Dr. Roots: Action would have to be taken because there 
was contravention of some existing piece of legislation. If 
it could be definitely shown to be in contravention of the 
Fisheries Act, then the federal government could take 
action. 


Senator Buckwold: They would have that authority. 


Dr. Roots: If it could be shown to be a specific danger to 
health, the Minister of Health and Welfare may have 
grounds to take action. Similarly, there is aplicable legisla- 
tion under the provinces. 


The Chairman: I am not too sure on that last one. I 
think the provincial department of health would have 
priority. 
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Dr. Roots: Agreed. The point is that action would have to 
be taken under a piece of legislation. 


Senator Buckwold: I am only using this as an example. 


Dr. Roots: There 


environment. 


is no blanket authority for the 


Senator Buckwold: It would be a difficult situation. The 
federal government might find it harmed some marine life 
or created certain health problems, yet the provincial gov- 
ernment may not be prepared to act at that given time. I 
can see how this is a jurisdictional problem. 


Dr. Roots: There are some cases of that, yes. 


The Chairman: There are quite a number of other ques- 
tions on research and development that we have, and we 
have only 25 minutes left. 


Senator Buckwold: There was another comment, if you 
would not mind that matter being completed, Mr. 
Chairman. 


The Chairman: I will allow the answer. I would not like 
to devote the last 25 minutes to federal-provincial relations 


Mr. Bruce: If I might follow up the question that has 
been asked, it might be useful to understand what we are 
doing about the St. Lawrence River. What we have is a 
joint cost-sharing program to investigate all of the sources 
of pollution to the St. Lawrence River, and what is the 
most cost-effective and best water quality management 
plan for that river. This is being done jointly between the 
federal government and the province. Once we get that 
plan together, in the next year or so, we expect to have an 
implementation agreement which will combine the federal 
and provincial powers to implement the control measures 
needed. That is the way we try to work through this 
jurisdictional tangle. 


The Chairman: After separation I can guarantee you it 
will be more polluted! I have a few questions, going back to 
research and development and your research activities. I 
am still confused about the figures. I remember that back 
in 1968 we were confused by figures, and I still am. For 
instance, on the first page of your preamble you say that 
the total departmental science expenditures in 1975-76 
amounted to about $220 million, and that outlays on related 
scientific activities, excluding R&D, amounted to about 
$140 million, leaving approximately $80 million for R&D. 
However, the 1975 survey carried out by Statistics Canada, 
and made available to us by MOSST, shows that Environ- 
ment Canada spent, in 1975-76, $117 million on R&D as 
opposed to your $80 million. How do you account for that 
difference? 


Dr. Roots: Mr. Chairman, may I ask Dr. Hotz, our num- 
bers man, to answer that? 


The Chairman: I would also like to know if the total 
figure for R&D includes the budget allocated to the Fisher- 
ies Research Board. 


Dr. M. C. B. Hotz (Director, Integrated Programs 
Branch, Department of the Environment): To answer 
your last question first, the Fisheries Research Board, 
insofar as operational natural science expenditure is con- 
cerned, no longer undertakes any work. The projects Dr. 
Weir was talking about earlier are investigative ones. The 
system has changed. 


With respect to the discrepancies in figures, I did not 
catch some of the earlier ones you gave, but I seem to 
remember that you said in 1975-76 research development 
expenditures given by the Minister of State for Science 
and Technology was $117 million. 


The Chairman: Yes. 


Dr. Hotz: We are showing here $109 million in R&D, and 
in natural sciences, plus human sciences. 


The Chairman: I was speaking only about natural 
sciences. In your brief, if my arithmetic is correct, you say 
that you are spending $140 million. This is on the very first 
page, table 1, related scientific activities excluding R&D. 
You say that your total science expenditure budget is $220 
million. 


Dr. Roots: The essential scientific or technical public 
services in table 1 are not just related scientific activities. 
These are activities which include activities that would be 
called research under the MOSST definition, but which are 
applied to the provision of public services. 


The Chairman: You see the footnote: “excluding all 
necessary research specifically related.” 


Dr. Roots: This is correct. What we are trying to identify 
in table 1 are the scientific activities that we need to carry 
out in order to meet the demands for public services. It 
does not include the research required to improve those 
services and technology development in its traditional 
sense. Our problem is, as I tried to explain in my comments 
earlier, that the definition used by MOSST and Statistics 
Canada includes in its “science” some of the things we are 
doing with monitoring water systems and so on. 


The Chairman: So that your figures are given because 
you use different methods. 


Dr. Roots: Different categories. This is the essential 
scientific and technical public service. 


The Chairman: But why do you use a different system? 


Dr. Roots: Because we have no discretion; we are not 
using a different system. The table that Dr. Hotz has given 
to you breaks our total scientific expenditures down into 
research and development and related scientific activities; 
but in my presentation to you, and in Table I, we want to 
show those scientific and technical activities which the 
department does as a public service, rather than as inves- 
tigative science to improve our understanding of nature 
and to create new technical processes and so on. 


The Chairman: I wonder if we could have those figures 
printed as an appendix? This is a breakdown of total 
expenditures by the department and I have not seen this in 
your presentation. 


Dr. Roots: It is not part of it. 


The Chairman: It shows these expenditures from 1970- 
71 to 1976-77. Of course, these last are just forecasts, I 
presume? Is this agreeable? 


Senator Yuzyk: I will move that the table be included 
with the proceedings as an appendix. 


Senator Bourget: I second the motion. 
The Chairman: Is it agreed, honourable senators? 


Hon. Senators: Agreed. 
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Dr. Hotz: On the second page of the comparison state- 
ment you have just received you will find comments on 
deflation of expenses to constant dollars, and these have 
been applied to the figures. 


The Chairman: We will reprint these four pages. You 
were saying that you are one of the departments which is 
the most involved in contracting out. When we compare 
your budget, we see, for instance, that from 1973-74 to 
1975-76 intramural R&D for your department increased by 
$22 million and the portion attributed to Canadian indus- 
try rose by only $3.6 million, the share received by univer- 
sities increasing by $429,000. Do you think that no other 
department does better than that? 


Dr. Hotz: Mr. Chairman, unfortunately the figures you 
have before you are the figures for contracts let through 
the Science Centre of the Department of Supply and Ser- 
vices. They do not include the figures for the contracts that 
had been let through the Data Processing Centre. They 
also, more importantly, do not include contracts let by 
federal-provincial boards, which could only be identified 
through the Grants and Contributions vote, which we have 
only recently audited, so I cannot give you statistics on 
that one going back very far in time. However, I do know 
that in one particular area the amount last year was $18.8 
million, so that our total external contracting is, in fact, of 
the order of $42.5 million. This has increased from a figure 
of—I could not be exact here, because of the reservations I 
have just put forward—but I would guess they were of the 
order of approximately $3 million in 1970-71. This has been 
an increase, then, from somewhere like $3 million to some- 
thing of the order of $40 million over the six years. 


The Chairman: But we are here in a very difficult 
position; the only figures available are those I have just 
given you. Then you come here and give us a totally 
different estimate of the situation. I certainly believe in 
your figures, but where are they available? 


Dr. Hotz: This is a problem we have had, sir, to some 
extent with the Ministry of State for Science and Tech- 
nology and, in fact, we have discussed the presentation of 
these statistics with them and with Statistics Canada for 
quite a few years. We have not been satisfied with the 
presentation of these statistics, because they have not 
shown us in quite the right sort of light. It has only been 
during this year that we have been able to identify the 
total dimension of our external contracting. I am sure that 
this will be reflected in the publications that are to come in 
the future. Whether it would be worthwhile to go back to 
try to audit the Grants and Contributions votes over the 
last several years, I think is somewhat questionable at this 
time. 


The Chairman: I am more interested in the future, as 
you know, but I am glad to hear that at least there will be a 
better co-ordination, at least on figures, from now on. If we 
are asked to analyse and assess the impact of the “make or 
buy” policy and we use the figures provided by Statistics 
Canada and MOSST, which are totally different from 
yours, we will arrive at wrong conclusions and will be 
accused of being wrong. 


Dr. Roots: If I may interject, Mr. Chairman, it is a 
matter, in part, of the definitions used for research and 
science, and we have been discussing this with Statistics 
Canada and MOSST for some time. As Dr. Hotz has stated, 
under the present definitions, if they are applied objective- 
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ly, as they must be, some of our activities are in and some 
are out. They do not, in our opinion, give a very complete 
picture of what we are doing. This is part of the problem of 
technical operations in connection with the environment. 
It is not research in the sense of laboratory research for the 
development of a new product. We feel we have overcome 
many of the problems in the last few months, and MOSST, 
DSS and Statistics Canada seem to be quite happy with 
the compromise definitions that will be used in the future. 


The Chairman: But for the purposes of preparing our 
report, would it be possible to get some kind of reconcilia- 
tion between the two bases? 


Dr. Hotz: I think this is coming about, Mr. Chairman, 
because the document that has been used to provide the 
base definition is an OECD publication known as the 
Frascati Manual. OECD has become dissatisfied with the 
manual and has decided to revise it. Both MOSST and 
Statistics Canada are aware of this, and I think they area 
little loath to take action unilaterally at this point in time 
when the Frascati Manual itself is about to be revised. I 
think we are going to get over these difficulties in the next 
little while without any problems. 


The Chairman: But would it be possible, for example, to 
make some reconciliation in respect of the year 1975-76 
between the figures which are publicly available from 
Statistics Canada and MOSST and your method of cal- 
culating the same data? 


Dr. Hotz: I do not think that is a particular problem. I 
think, also, that the figures that MOSST and Statistics 
Canada have used, have been those that have come from 
the Science Centre of the Department of Supply and Ser- 
vices. We have no arguments with those figures. It is just 
that they do not reflect contracts that DSS does not write. 


The Chairman: We understand that the basis for calcu- 
lations used by the Department of Supply and Services is 
not the same as that used by Statistics Canada? 


Dr. Hotz: I think it is somewhat more complicated than 
that, Mr. Chairman. 


Senator Bourget: We had the same problem in 1968 with 
Atomic Energy. At that time Dr. Grey said that the figures 
that were presented to the committee at that time did not 
represent the actual amount of R&D that was carried out 
in many government departments. He suggested that the 
accounting system be changed. 


The Chairman: I was undert he impression that as a 
result of our hearings in 1968 and 1969 an interdepartmen- 
tal committee had been created and that peace had been 
established. 


Dr. Hotz: I think peace has been established, Mr. Chair- 
man. The interdepartmental Committee on Scientific Ex- 
penditures does exist and does meet. In fact, it is going to 
meet very shortly. 


The Chairman: But no treaty has been signed as yet! 


Dr. Hotz: It is a matter of how things are reported by the 
various departments. We do not argue with the $20.2 mil- 
lion that is shown as our contracting through DSS. We can 
say that MOSST has perhaps ignored $3.5 million worth of 
data processing contracts that have gone out through 
another part of DSS. That is something that we can ration- 
alize very easily. The $18.8 million that is not shown is not, 
in fact, expended directly through the line operations of 
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the department. Where you have a federal-provincial 
agreement—for example, for a water basin study, as we 
discussed a little earlier—the federal government assigns 
resources to support that agreement, and those resources 
come from the Grants and Contributions vote. The provin- 
cial governments provide resources as well. 


The board of management, which is set up under the 
agreement, then proceeds to let the contracts. These are, 
without question, science and technology contracts let us 
not go beyond that kind of definition at this time. These 
contracts are let to the private sector, but they are not let 
through the Department of Supply and Services. They 
appear in the Grants and Contributions vote, which is 
completely separate and is not generally looked at except 
insofar as the area of university grants for research is 
concerned. That gets picked up, but the other dimension 
does not, because it goes as a contribution to a federal-pro- 
vincial joint agency. It is a matter of refining our tech- 
niques a little bit, I think. 


The Chairman: I do not think we have made much 
progress. I am even more confused now than before. I 
thought I was totally confused. 


Do you feel that forest products labs belong to your 
mission? 


Dr. Bourchier: Mr. Chairman, I thought that this subject 
might come up. It is close to the bell. 


The Chairman: There is no bell. 


Dr. Bourchier: First, let me start by saying that I think 
there is often a misconception about the forest products 
laboratories. I don’t think they are the hand-maidens of 
industry if we are looking at the big companies, the big 
pulp and paper companies and the big companies that have 
both pulp and paper and integrated lumber operations. The 
forest products laboratories do have research projects in 
their programs that are designed to find a new product, to 
find a new use, and in that sense they are designed to help 
the industry, but the industry they are helping is a small 
diffuse industry of about 9,000 sawmills in Canada. It is 
comparable, in a sense, to the agricultural industry, where 
you can take it down to the individual farmer if you wish, 
and also in a sense the fishing industry which, again, is 
diffused down to small operating units. So the R & D that 
these laboratories do is aimed at product development and 
better use of a resource. It is aimed at an industry— 


The Chairman: But it is designed to help a sector of 
manufacturing industry. 


Dr. Bourchier: That is correct. 
The Chairman: Not primary industry? 


Dr. Bourchier: Yes, but it is at the first level of manufac- 
turing. There is another role that the Forest Products 
laboratories fulfil, that has to do with standards. For exam- 
ple, there was an instance where the West German indus- 
try would not accept our plywoods. They would not accept 
Canadian plywoods that were certified by the industry 
itself, but plywoods are being sold in West Germany today 
because of a third party, the Forest Products labs, an 
independent party, said it was acceptable plywood to a 
standard. So there is a role, I think a legitimate govern- 
ment role. 


The Chairman: Well, I am not questioning the govern- 
ment role. I am questioning the location of these labs in the 


Department of the Environment and I feel that as far I am 
concerned, at least, they might perhaps be better located in 
NRC, or somewhere in that area, rather than in the Depart- 
ment of the Environment. I would be prepared to make an 
exchange with you and to send you the Atomic Energy 
Control Board, which belongs much more to Environment 
than it does to Energy, Mines and Resources, and which is 
in conflict with Atomic Energy of Canada Limited. 


Dr. Bourchier: There is a further point though. The 
forest industry is concerned with the wise use and the 
preservation of the forest ecosystem. There are compo- 
nents in the forest ecosystem that are being used, and the 
fact that they are not being used presents a difficulty to 
the management of that ecosystem. 


There are poor hardwoods in western Nova Scotia that, if 
they were gone, you would be able to get better hardwoods. 
What is required is a market to get rid of those poor 
hardwoods, to get better hardwoods coming along and 
achieve a proper mix of the forest. 


Now new products can be developed to use those poor 
hardwoods, and it is that kind of tie to the resource man- 
agement issue that makes me think that there is justifica- 
tion for having the Forest Products laboratories as part of 
Environment Canada. It is tied to the wise use of 
resources. As Dr. Roots has said, resources and environ- 
ment are very closely allied. There are not two opposing 
sides to the argument. 


The Chairman: Well, I am not convinced; and I am 
frustrated because it is 5.30. I have quite a number of 
questions. Perhaps the last one. There was a study made by 
Dr. Whitehead and a colleague, I think, on the information 
system used by your fishery research operation, and it was 
discovered at some stage that the information system to 
transfer the results of the research for potential users, not 
the scientists, but for potential users, was very poor. I 
think you have a copy here. I don’t have it here, but I was 
rather surprised to see this conclusion reached in 1976, 
when we made the same queries and comments back in 
1968, and I was wondering why it took so long to realize 
that gap which we had discovered in ’68. 


Dr. Roots: I would ask Dr. Weir to comment on that. 


Dr. Weir: Well, Mr. Chairman, this is one of the Board 
studies that I referred to at earlier. We contracted with the 
Atlantic companies and Whitehead to do the work. In order 
to complete our rough estimates of the research picture, we 
felt we should have a look at the scientific technological 
systems. That resulted in the first report, and I might say 
to you that we have commissioned that organization to 
provide us with alternatives and to give us some idea of 
the estimate of costs of these various programs, as well as 
whether you need a system that is the best you can get, or 
whether you need a system that serves the most useful 
purpose. That study will be finished by mid-September. It 
is that study, along with others, that we are incorporating 
in the overview of research and development in fisheries 
and the aquatic area. As well, we have a study under way 
on scientific resources and the resource facilities needed to 
support the recommendations that we make. 


The Chairman: I remember also that back in 1968 we 
had suggested that where this was possible the results of 
research done in the field of fisheries as well as others 
should be patented, and I remember that at that time the 
chairman of the Board said that this was the first time it 
had been suggested to him. I wonder if this suggestion has 
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been followed up and if many patents have been taken out 
since 1968 as a result of the development of your research. 


Dr. Weir: I cannot really say off hand. I know there is a 
possibility of patents being taken out in other areas. Per- 
haps I could ask Dr. May about that. 


Dr. Arthur May, Acting Director-General, Resource 
Services Directorate, Department of the Environment: 
Mr. Chairman, in the great bulk of research in fisheries 
and research related to resources and resource manage- 
ment, patents are really not an issue. There is a relatively 
small research program in production and processes, and in 
that area patents are a possibility, but it is not an area that 
I am close to and I am not aware that there has been any 
significant increase in activity in that area at all. 


The Chairman: I am not at all sure that I remember the 
case well, but I seem to remember that as a result of not 
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having taken out a patent on some equipment developed 
by the Board, the Germans were using that patent and 
probably selling us this new equipment in Canada. Would 
you have a look at that? 


Thank you very much, gentlemen. I am sorry this session 
was too short—at least for us. 


I would like to add just one short comment. In volume 2 
of the brief of the department there are detailed comments 
on the recommendations made by this committee in 
volumes 2 and 3 of its report, and I don’t know. who 
prepared that, but with regard to a number of those recom- 
mendations you reacted negatively. However, I want you 
to be aware of the fact that they have been accepted by the 
government. That was the only comment I wanted to make 
in case you did not know it. 


The committee adjourned. 
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Appendix "29" 


DEPARTMENT OF ‘THE ENVIRONMENT 
SUBMISSION TO THE SENATE SPECJAL COMMITTEE ON SCIENCE POLICY 


Preamble 


4 The Department of the Environment was created in 1970 by amalga- 
mating units from four government agencies with the then Department of 
Fisheries and Forestry. These units had responsibilities for a diverse 
group of renewable resource-related activities and performed a number 
of essential public services that were not altered by the Government 
Organization Act 1970. Table 1 shows how these essential services continue 


to make heavy demands on the Department's scientific expertise and 
financial resources. 


TABLE 1 
DEPARTMENT OF THE ENVIRONMENT 


ESSENTIAL SCIENTIFIC OR TECHNICAL PUBLIC SERVICES 
(EXCLUSIVE OF ASSOCIATED RESEARCH) 


1975-1976 
RESPONSIBILITY MAN/YEARS EXPENDITURES 
(approx. ) 
Public and specialized weather forecasts 2612 $60.2M 
Stream flow and flood forecasting N/A 5.8 
Water quality network 25 Bayh 
Air quality control 160 4.0 
Migratory birds regulation N/A -3 
Hydrographic survey and charting 456 10.7 
Fisheries regulations and inspection 1440 Site, 
139.4 


Of Departmental science expenditures of $220 million and 5,650 
man/years, these operational public services consume 65% of the financial 
and 70% of the manpower resources, exclusive of necessary research speci- 
fically related to them. 


The structure of the Department provides for two major groups 
(Fisheries and Marine Services; Environmental Services), each headed by 
a Senior Assistant Deputy Minister, with the operational Services re- 
porting through them. The Assistant Deputy Minister (Planning & Finance) 
reports directly to the Deputy Minister, as do the Chairman, Environmental 
Assessment and Review, and the Chairman of the Fisheries Research Board. 
An organization chart is attached showing the relationship of the scientific 
activities within the Department as of January 1976 (Figure 1). 


Science policy in the Department may be considered essentially to 
be the use of science and technology to support the Department's mandate, 
i.e., the maintenance of certain essential services mainly of a scientific 
nature; and the development of the knowledge and policy approaches considered 
essential to formulate and implement the orderly management of the use of 
the Canadian environment. The latter involves concept and systems develop- 
ment, and guidance to other agencies by providing knowledge and information 
that will permit responsible agencies and governments to establish 
nationally compatible systems. 
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Increasing attention has been given to contracting some of the 
Departmental scientific activities and the value of contracts let rose 
from $1,600,000 in 1970-71 to $14,800,000 for the first nine months of 
1975-76, a rate that might reach $20,000,000 for the fiscal year. The 
contracting program was fully instituted under its present terms only 
in 1973-74, and it is too éarly to evaluate its effectiveness for 
achieving departmental science objectives. It is hoped to launch such 
a study during 1976-77. 


Table 2 indicates the scientific and professional establishment of 
the Department in 1975. 


TABLE 2 


Scientific and Professional Personnel, Denartment of the Environment 
ee EMS OF te Environment 
(as of August 31, 1975, be Categories) 

: 2 2 


Planning Environ- Environ- Fisherius 
& mental mental Atmospheric x 

Finance Management Protection Environment Marine TOTAL % 
Biologists a 100 So = 226 380 13.0 
Chemists - 39 ao - 54 125 4.3 
Economist/Statistician 27 94 7 - 55 183 6.3 
Engineers — 5 137 184 i, 80 413 14,2 
Forestry Officers - 91 - EI - 92 3.2 
Library Science 12 fs) - 5 6 22 Aran 
Meteorologists - - - 625 - 625 2145 
Physical Scientists di 89 deg i Su! 167 Sia 
Scientific Regulation - ~ 2 - 91 93 SS ies 
Research Scientists 3 381 8 62 220 674 23% 
Research Managers 4 65 8 4 25 i106 3,6 
OFHEP. 4 3 2 - 14 23 0.8 

Raa a ee 
TOPRA’ 63 1,008 309 Tale 822 2,913 100% 
or The Department as a whole, the largest categories are; EMS employs the largest group of scientists, 


2+€1, 1,008 or 34.5% of which 381 (37.8%) 


674 or 23,1% are research sclentisia, 

625 aon 215% 

413 ov 14,2% P&M employs 822 scientiste - about one guarter 
a 2 a 

3880 or 13,0% of these ave research scientists and about one 


quarter are biolegists. 


— 
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Science policy in the Department of the Environment has tended to 
develop in two ways: 


a) by inter-Service, multidisciplinary responses to specific environmental 
questions leading to the formulation of policy alternatives. These responses 
have mainly risen from lead groups within the Services, utilizing input 

from other interested parts of the Department and other government agencies 
as required. For example, such studies included those related to the 
Mackenzie pipeline, Beaufort Sea offshore drilling, James Bay hydroelectric 
development, etc. Experience arising from these studies contributed to 


the formulation of the Environmental Assessment and Review Process (see 
ATTACHMENT X-h). 


b) by individual Services, responses in an environmental context to 

increasing concerns related to comprehensive regional studies, leading to 
policy development. These include, for example, river basin and major 
waterbody studies, such as the Strait of Georgia and the St. Lawrence 

estuary. The major study undertaken on the Great Lakes has led to cooperative 
agreements between Canada and the United States, and further work is con- 
tinuing in response to increased knowledge. Oceanographic studies have 
highlighted the need for more effective coastal zone management. 


The Office of the Science Advisor and the Policy Planning and Evalua- 
tion Directorate work with senior management and the Services to identify 
and develop those program thrusts which will be required to influence the 
direction of departmental and government policies. The detail of program 

a development and implementation is the responsibility of the Services, 
subject to review by broadly-based interdisciplinary groups. 


The Department's Planning System for annual priority setting and 
resource allocation is currently based on updating a Ten-Year Plan 
(ATTACHMENT X-i) and is shown schematically in Figure 2. 


Three Councils (Canadian Environmental Advisory Council, Canadian 
Forestry Advisory Council, Canadian Fisheries Advisory Council), whose members 
are external to the Department, have been established to assist and advise 
the Minister in the fields of forestry, fisheries and the environment in 
general. The independence, expertise and regional representation of their 
membership permits objective assessments of Departmental (and governmental) 
policies, attitudes and procedures. The Environmental Advisory Council, 
in particular, has concerned itself with a study of the environmental 
policy-making process, with improvements in the Environmental Assessment 
and Review Process, with environmental codes for northern projects and 
with the availability of funds for non-governmental interdisciplinary 
research programs (ATTACHMENTS X-g, X-h). 


When the Department was established, most of the component units had 
some form of university grants systems, and a study was undertaken to 
consolidate them under uniform guidelines and objectives. Treasury Board 
approval was subsequently obtained for this program, which replaces grants 
by research agreements, emphasizes liaison between department staff and 
recipient institutions, and places emphasis on relevance criteria in pro- 
posal evaluation. This system has been in operation for nearly two years, 
and a recent evaluation is described in ATTACHMENT VII-e. Among the 
problems encountered in developing this program have been apparent low 
priority given to rationalization of the support of university research 
by MOSST, and the pressure on available funding which has declined from 
$2,432,000 in 197)-72 to $1,934,000 in 1975-76, a period of continuing 
cost inflaticn. ‘The Office of the Science Advisor has developed a method 
of determining the deflated purchasing power of the current scientific dollar, 
based on the Grogs National Expenditures; in terms of this index, the 1975- 
76 subventions budget is worth only $1,370,000 in 1971-72 dollars. 
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Response to the questionnaire 


The specific responses are contained in Volumes I-I1I (See List of 
Attachments) and vary in style and completeness. They present a reasonably 
complete picture of scientific activities and the formulation and implemen- 
tation of science policy within the Department of the Environment. 


Publications and reports are submitted separately and are identified 
in the List of Attachments. 


Comments on the recommendations and proposals contained in Volumes 2 
and 3 of the Senate Special Committee on Science Policy are contained in 
Attachment VII-f. 


The submission to the Senate Committee was assembled and this pre- 
face prepared in the Office of the Science Advisor. 
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COMPARISON OF DOE SCIENCE EXPENDITURES 
Total DOE Science Expenditures ($000's) TAB cet: 


70/71 YT? T2773 73/74 74/75 75/76 TO/TT 


89 ,875 104,626] 109,807 
Poe 2,333 | Ie 


120,447 iN 
2,073 H 


1OG595o |) 111595)! I F520 


RSA | 80,245 110,074 105,759 138,940 158,384 


ae 2,871 5 247 SV ee 6,922) toes 
= 111,183| 145,360[ 165,306[ 191,009 


TOTAL DOE Sale OHS 168,443 AES} S835) 195,634 243,566 DOS ee 304. 092 
- 5 997 7,504 7,693 TRIAG 8,753 8,650{ «9,437 
157,070 || 175,947) 9206078) | 203,550)| 252,519 |" Poe euL ie Sie 609 
SOM Gov 'T 776 4525 | 833,489 910,988 SSO} || Gc OVSil Susy |) MOE OPS 15290 [568 
e | 104,445 | 184,674 | 206,040] 244,521 | 298,757 | 356,893] 433,660 
2 MUO SI HO || MAO Mey Sissy i We N/A) Ibe USE Sst ISCO RC. los Or D2 anew eles 

SNP ($i) 85,685 94,115 104,669 122.592 14,616 Vers 182 176 492 fe 

N - Natural Science KH - fluman Science T - Total 


* All GNP figures are expressed in millions of dollars and the 1976 figure is the tinrst 
© adjusted fer the complete year 


Growth in Federal Government spending on Science (Natural and Human) since 1970 has Peen 
$342.26 (millions). Measured over seven years this is a 13.67% annual growlh wate <n 
current dellar expenditures. Similarly DOE has grown by $156.46 (millions) or an 

annual growth rate of 14.23% in current dollars. Superficially this seems to be a 

very steady cvera’] growth. Hovever, c*oser ecamination reveals a trend waich 

bas not been continuously positive. In 1972/73, DOE compared well in terms of 

current dollar expenditures but in 73/74 the current dollar expenditures for DOF 
dropped when overall government spending on science increased by UG 


Comparisons against the Canadian GNP, which gives a more objective picture of actual 
effort resulting from Science expenditures, indicate the resulting benefit value trexc 
maz be samewhat difrerent. 
DOE Science Expenditures as % of GNP. Table th 
nS Wy atee WAY WA VOLTS 73/74 TELUS 75/16 ro/7t 
pis) wus Se BG eulaii ay pau 
ae eel 
eaderal Gov't Expenditures’ on se1ence as a % of GNP 
VOR aera WAG TZ TOY 73 Way Tie PEGS ists Rigg Pu 
a2 ON) OS oe «Ott NS 3 


ere TED 
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In ter..s of the GNP, overall DOE Science expenditures have been decreasing from our 
1972/73 high end this appears to be a continuing long-term trend which is also observed 
for total government science, 


Even more objective is analysis from a’ constant dollar point of view. This technique 
adjusts for inflation as well as incorporating parallel economic indicators, such as 
Gross National Expenditures. In Table III the deflated dollar expenditures on Science 
Sur DOE over the seven year period are shown to have increased by $30M, representing 
an annual growth rate of 2.7%. Again, 1972/73 was the highest point for DOE Science 
énzenditures. Likewise, total government spending has increased by $151.5M, which is 
a 2.4% annual growth rate. Identical to the DOE trend, the Federal government total 
Science expenditures peaked in 1972/73, and have not again reached that point in 
constant dollar terms. 


TOTAL CURRENT DOLLAR EXPENDITURES ON SCIENCE DEFLATED TO 


CONSTANT DOLLARS Ar Table III 
Tozail DOE Total Gov't Deflator Total DOE Tatal Gov't 
($M) Science Exp. Science Exp. Co-efficient Science Exp. Science Exp. 
a a | asa (Base 70/71) N.B. Deflated Deflated 
70/71 ow O70 880.970 LT aOe Oe OO, 880.970 
I he 175.947 IeS OM Beto OS LOR IED 988.503 
VAs 206.078 ee WE OLS Ls08 ESO SS US 1,034.285 
TS PTS AGS. S50 dL SAMS WE SiS) ees 170.882 1,006.335. 
TESS OES 202i 39 1,360.672 arse) 189.714 1,023 .062 
WE ALE 276.841 LIS Ko KO) EAS 1.49 185.799 1,027 49 
Var SiS). 0129 Ae ee I Ste7/ 187.742 O92 eZ 
i.B. The deflator co-efficient is a Laspeyeres design based on a one year constant 
(70/71) which measures for each year against that constant. The co-efFficients 
ised here are determined by the Implicit Piece Index of the Gross National 


Expenditures, which are indexed against a 1961 year base. 
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QURRENT AND DEFLATED SCIENCE EXPENDITURES EXPRESSED AS A % OF GNP 


Melodies Jy 
DOE Science DOE Deflated Federal Gov't Federal Gov't 
Segey Science Exp. SOHNE! IEE SEUSS GOs Dele 
i 
WO 7 adie! 5 ks} .00 1102 OZ 1 oe 
T/ Ae als 5 IES) 00 1.08 La@S os 
72/73 SASS) 18 ~.016 PIO6 98 ~.08 
73/74 16 Jt ~.03 97 at semis 
EUS all 13 -.O4 34 70 snes 
WSIS ey it -.06 95 sg) pee 
Ue TH Ly 10 Ol 96 AO Bere! 
See eee eee Fe eee ae 


Difference Between Current and Constant 
Dollar Expenditures on Science as Rxpressed 
as a %/ of GNP Values 


in Table IV the difference between current and deflated GNP percentages for DOE is shown 
to be negative for the years 1972/73 through 1976/77. The increasing rate of this nega- 
sive trend is resulting in an ever-widening spread between deflated and current dollar 
values. This trend is also evident for total Federal Government expenditures. 


it is important to note that the trend between current and constant dollar expenditures 
je 


“7 science for DOE is not simply a case of the constant doll expenditures being of a 
ser value (quantitatively and qualitatively), but it is Stes divergent; constant 
ar expenditures have levelled off while current dollar expendicures have cont imucd 
W , 
‘he trend for the Federal Government is identical te that for this departinent, excep™ 


“tat current dollar expenditures have shown a much greater divergence. 
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